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Assigned
Operating mode Protection
Factors
Facepiece, loose-fit- | Powered air-purifying 25
ting. respirators.
Il. Atmosphere supplying
respirators [particulate,
gases and vapors f]:
1. Air-line respirator:
Facepiece, half | Demand 10
Facepiece, half | Continuous Flow 50
Facepiece, half | Pressure Demand ..... 50
Facepiece, full Demand 100
Facepiece, full Continuous Flow 1000
Facepiece, full Pressure Demand ..... 1000
Helmet/hood .... | Continuous Flow ....... 1000
Facepiece, Continuous Flow ....... 25
loose-fitting.
SUit e Continuous Flow ....... (2)

2. Self-contained
breathing Appa-
ratus (SCBA):

Facepiece, full Demand h100

Facepiece, full Pressure Demand ..... 110,000

Facepiece, full Demand, Recircu- 100
lating.

Facepiece, full Positive Pressure Re- 110,000
circulating.

11l. Combination Res-
pirators:

Any combination of | Assigned protection factor for type
air-purifying and and mode of operation as listed
atmosphere-sup- above.
plying respirators.

aThese assigned protection factors apply only in a res-
piratory protection program that meets the requirements of
this Part. They are applicable only to airborne radiological
hazards and may not be appropriate to circumstances when
chemical or other respiratory hazards exist instead of, or in
addition to, radioactive hazards. Selection and use of res-
pirators for such circumstances must also comply with Depart-
ment of Labor regulations.

Radioactive contaminants for which the concentration val-
ues in Table 1, Column 3 of Appendix B to Part 20 are based
on internal dose due to inhalation may, in addition, present
external exposure hazards at higher concentrations. Under
these circumstances, limitations on occupancy may have to
be governed by external dose limits.

b Air purifying respirators with APF <100 must be equipped
with particulate filters that are at least 95 percent efficient. Air
purifying respirators with APF = 100 must be equipped with
particulate filters that are at least 99 percent efficient. Air puri-
fying respirators with APFs >100 must be equipped with par-
ticulate filters that are at least 99.97 percent efficient.

<The licensee may apply to the Commission for the use of
an APF greater than 1 for sorbent cartridges as protection
against airborne radioactive gases and vapors (e.g.,
radioiodine).

dLicensees may permit individuals to use this type of res-
pirator who have not been medically screened or fit tested on
the device provided that no credit be taken for their use in es-
timating intake or dose. It is also recognized that it is difficult
to perform an effective positive or negative pressure pre-use
user seal check on this type of device. All other respiratory
protection program requirements listed in §20.1703 apply. An
assigned protection factor has not been assigned for these
devices. However, an APF equal to 10 may be used if the li-
censee can demonstrate a fit factor of at least 100 by use of
a validated or evaluated, qualitative or quantitative fit test.

<Under-chin type only. No distinction is made in this Appen-
dix between elastomeric half-masks with replaceable car-
tridges and those designed with the filter medium as an inte-
gral part of the facepiece (e.g., disposable or reusable dispos-
able). Both types are acceptable so long as the seal area of
the latter contains some substantial type of seal-enhancing
material such as rubber or plastic, the two or more suspen-
sion straps are adjustable, the filter medium is at least 95 per-
cent efficient and all other requirements of this Part are met.
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fThe assigned protection factors for gases and vapors are
not applicable to radioactive contaminants that present an ab-
sorption or submersion hazard. For tritium oxide vapor, ap-
proximately one-third of the intake occurs by absorption
through the skin so that an overall protection factor of 3 is ap-
propriate when atmosphere-supplying respirators are used to
protect against tritium oxide. Exposure to radioactive noble
gases is not considered a significant respiratory hazard, and
protective actions for these contaminants should be based on
external (submersion) dose considerations.

£No NIOSH approval schedule is currently available for at-
mosphere supplying suits. This equipment may be used in an
acceptable respiratory protection program as long as all the
other minimum program requirements, with the exception of fit
testing, are met (i.e., §20.1703).

hThe licensee should implement institutional controls to as-
sure that these devices are not used in areas immediately
dangerous to life or health (IDLH).

iThis type of respirator may be used as an emergency de-
vice in unknown concentrations for protection against inhala-
tion hazards. External radiation hazards and other limitations
to permitted exposure such as skin absorption shall be taken
into account in these circumstances. This device may not be
used by any individual who experiences perceptible outward
leakage of breathing gas while wearing the device.

[64 FR 54558, Oct. 7, 1999; 64 FR 55524, Oct. 13,
1999]

APPENDIX B TO PART 20—ANNUAL LIM-
ITS ON INTAKE (ALIS) AND DERIVED
AIR CONCENTRATIONS (DACS) OF
RADIONUCLIDES FOR OCCUPATIONAL
EXPOSURE; EFFLUENT CONCENTRA-
TIONS; CONCENTRATIONS FOR RE-
LEASE TO SEWERAGE

INTRODUCTION

For each radionuclide table 1 indicates the
chemical form which is to be used for select-
ing the appropriate ALI or DAC value. The
ALIs and DACs for inhalation are given for
an aerosol with an activity median aero-
dynamic diameter (AMAD) of 1 um and for
three classes (D,W,Y) of radioactive mate-
rial, which refer to their retention (approxi-
mately days, weeks or years) in the pul-
monary region of the lung. This classifica-
tion applies to a range of clearance half-
times of less than 10 days for D, for W from
10 to 100 days, and for Y greater than 100
days. The class (D, W, or Y) given in the col-
umn headed “Class” applies only to the inha-
lation ALIs and DACs given in table 1, col-
umns 2 and 3. Table 2 provides concentration
limits for airborne and liquid effluents re-
leased to the general environment. Table 3
provides concentration limits for discharges
to sanitary sewer systems.

NOTATION

The values in tables 1, 2, and 3 are pre-
sented in the computer “E” notation. In this
notation a value of 6E—02 represents a value
of 6x10~2 or 0.06, 6E+2 represents 6x102 or 600,
and 6E+0 represents 6x10° or 6.

TABLE 1 “OCCUPATIONAL”

Note that the columns in table 1, of this
appendix captioned “Oral Ingestion ALIL”
“Inhalation ALI,” and “DAC,” are applicable
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to occupational exposure to radioactive ma-
terial.

The ALIs in this appendix are the annual
intakes of a given radionuclide by “Reference
Man” which would result in either (1) a com-
mitted effective dose equivalent of 5 rems
(stochastic ALI) or (2) a committed dose
equivalent of 50 rems to an organ or tissue
(non-stochastic ALI). The stochastic ALIs
were derived to result in a risk, due to irra-
diation of organs and tissues, comparable to
the risk associated with deep dose equivalent
to the whole body of 5 rems. The derivation
includes multiplying the committed dose
equivalent to an organ or tissue by a
weighting factor, wr. This weighting factor
is the proportion of the risk of stochastic ef-
fects resulting from irradiation of the organ
or tissue, T, to the total risk of stochastic
effects when the whole body is irradiated
uniformly. The values of wr are listed under
the definition of weighting factor in §20.1003.
The non-stochastic ALIs were derived to
avoid non-stochastic effects, such as prompt
damage to tissue or reduction in organ func-
tion.

A value of wr=0.06 is applicable to each of
the five organs or tissues in the “remainder”
category receiving the highest dose equiva-
lents, and the dose equivalents of all other
remaining tissues may be disregarded. The
following parts of the GI tract—stomach,
small intestine, upper large intestine, and
lower large intestine—are to be treated as
four separate organs.

Note that the dose equivalents for extrem-
ities (hands and forearms, feet and lower
legs), skin, and lens of the eye are not con-
sidered in computing the committed effec-
tive dose equivalent, but are subject to lim-
its that must be met separately.

When an ALI is defined by the stochastic
dose limit, this value alone, is given. When
an ALI is determined by the non-stochastic
dose limit to an organ, the organ or tissue to
which the limit applies is shown, and the
ALI for the stochastic limit is shown in pa-
rentheses. (Abbreviated organ or tissue des-
ignations are used: LLI wall = lower large in-
testine wall; St. wall = stomach wall; Blad
wall = bladder wall; and Bone surf = bone
surface.)

The use of the ALIs listed first, the more
limiting of the stochastic and non-stochastic
ALIs, will ensure that non-stochastic effects
are avoided and that the risk of stochastic
effects is limited to an acceptably low value.
If, in a particular situation involving a
radionuclide for which the non-stochastic
ALI is limiting, use of that non-stochastic
ALI is considered unduly conservative, the
licensee may use the stochastic ALI to deter-
mine the committed effective dose equiva-
lent. However, the licensee shall also ensure
that the 50-rem dose equivalent limit for any
organ or tissue is not exceeded by the sum of
the external deep dose equivalent plus the
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internal committed dose to that organ (not
the effective dose). For the case where there
is no external dose contribution, this would
be demonstrated if the sum of the fractions
of the nonstochastic ALIs (ALIL,) that con-
tribute to the committed dose equivalent to
the organ receiving the highest dose does not
exceed unity (i.e., £ (intake (in puCi) of each
radionuclide/ALIL,;) < 1.0). If there is an ex-
ternal deep dose equivalent contribution of
Hy then this sum must be less than 1— (Hy/50)
instead of being < 1.0.

The derived air concentration (DAC) values
are derived limits intended to control chron-
ic occupational exposures. The relationship
between the DAC and the ALI is given by:
DAC=ALI(in upCi)/(2000 hours per working
yearx60 minutes/hourx2x10¢ ml per minute) =
[ALL/2.4x10°] uCi/ml, where 2x10* ml is the
volume of air breathed per minute at work
by “Reference Man” under working condi-
tions of “light work.”

The DAC values relate to one of two modes
of exposure: either external submersion or
the internal committed dose equivalents re-
sulting from inhalation of radioactive mate-
rials. Derived air concentrations based upon
submersion are for immersion in a semi-infi-
nite cloud of uniform concentration and
apply to each radionuclide separately.

The ALI and DAC values relate to exposure
to the single radionuclide named, but also
include contributions from the in-growth of
any daughter radionuclide produced in the
body by the decay of the parent. However,
intakes that include both the parent and
daughter radionuclides should be treated by
the general method appropriate for mixtures.

The value of ALI and DAC do not apply di-
rectly when the individual both ingests and
inhales a radionuclide, when the individual
is exposed to a mixture of radionuclides by
either inhalation or ingestion or both, or
when the individual is exposed to both inter-
nal and external radiation (see §20.1202).
When an individual is exposed to radioactive
materials which fall under several of the
translocation classifications (i.e., Class D,
Class W, or Class Y) of the same radio-
nuclide, the exposure may be evaluated as if
it were a mixture of different radionuclides.

It should be noted that the classification of
a compound as Class D, W, or Y is based on
the chemical form of the compound and does
not take into account the radiological half-
life of different radioisotopes. For this rea-
son, values are given for Class D, W, and Y
compounds, even for very short-lived radio-
nuclides.

TABLE 2

The columns in table 2 of this appendix
captioned “Effluents,” “Air,” and “Water,” are
applicable to the assessment and control of
dose to the public, particularly in the imple-
mentation of the provisions of §20.1302. The
concentration values given in columns 1 and
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2 of table 2 are equivalent to the radio-
nuclide concentrations which, if inhaled or
ingested continuously over the course of a
yvear, would produce a total effective dose
equivalent of 0.056 rem (50 millirem or 0.5
millisieverts).

Consideration of non-stochastic limits has
not been included in deriving the air and
water effluent concentration limits because
non-stochastic effects are presumed not to
occur at the dose levels established for indi-
vidual members of the public. For radio-
nuclides, where the non-stochastic limit was
governing in deriving the occupational DAC,
the stochastic ALI was used in deriving the
corresponding airborne effluent limit in
table 2. For this reason, the DAC and air-
borne effluent limits are not always propor-
tional as was the case in appendix B to
§§20.1-20.601.

The air concentration values listed in table
2, column 1, were derived by one of two
methods. For those radionuclides for which
the stochastic limit is governing, the occu-
pational stochastic inhalation ALI was di-
vided by 2.4x10° ml, relating the inhalation
ALI to the DAC, as explained above, and
then divided by a factor of 300. The factor of
300 includes the following components: a fac-
tor of 50 to relate the 5-rem annual occupa-
tional dose limit to the 0.1-rem limit for
members of the public, a factor of 3 to adjust
for the difference in exposure time and the
inhalation rate for a worker and that for
members of the public; and a factor of 2 to
adjust the occupational values (derived for
adults) so that they are applicable to other
age groups.

For those radionuclides for which submer-
sion (external dose) is limiting, the occupa-
tional DAC in table 1, column 3, was divided
by 219. The factor of 219 is composed of a fac-
tor of 50, as described above, and a factor of
4.38 relating occupational exposure for 2,000
hours per year to full-time exposure (8,760
hours per year). Note that an additional fac-
tor of 2 for age considerations is not war-
ranted in the submersion case.

The water concentrations were derived by
taking the most restrictive occupational
stochastic oral ingestion ALI and dividing by
7.3x107. The factor of 7.3x107 (ml) includes the
following components: the factors of 50 and 2
described above and a factor of 7.3x105 (ml)
which is the annual water intake of “Ref-
erence Man.”

Note 2 of this appendix provides groupings
of radionuclides which are applicable to un-
known mixtures of radionuclides. These
groupings (including occupational inhalation
ALIs and DACSs, air and water effluent con-
centrations and sewerage) require dem-
onstrating that the most limiting radio-
nuclides in successive classes are absent. The
limit for the unknown mixture is defined
when the presence of one of the listed radio-
nuclides cannot be definitely excluded either
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from knowledge of the radionuclide composi-
tion of the source or from actual measure-
ments.

TABLE 3 “SEWER DISPOSAL”

The monthly average concentrations for
release to sanitary sewers are applicable to
the provisions in §20.2003. The concentration
values were derived by taking the most re-
strictive occupational stochastic oral inges-
tion ALI and dividing by 7.3x106 (ml). The
factor of 7.3x106 (ml) is composed of a factor
of 7.3x105 (ml), the annual water intake by
“Reference Man,” and a factor of 10, such that
the concentrations, if the sewage released by
the licensee were the only source of water in-
gested by a reference man during a year,
would result in a committed effective dose
equivalent of 0.5 rem.

LIST OF ELEMENTS

Atomic
Name
Symbol No.
Actinium .. Ac 89
Aluminum Al 13
Americium Am 95
Antimony . Sb 51
Argon ... Ar 18
Arsenic . As 33
Astatine ... At 85
Barium ... Ba 56
Berkelium Bk 97
Beryllium . Be 4
Bismuth ... Bi 83
Bromine ... Br 35
Cadmium . Cd 48
Calcium Ca 20
Californium .. Cf 98
Carbon . C 6
Cerium . Ce 58
Cesium . Cs 55
Chlorine ... Cl 17
Chromium ... Cr 24
Cobalt .. Co 27
Copper . Cu 29
Curium . Cm 96
Dysprosium . Dy 66
Einsteinium ... ... | Es 99
Erbium ... ... | Er 68
Europium . Eu 63
Fermium .. Fm 100
Fluorine ... F 9
Francium . Fr 87
Gadolinium .. Gd 64
Gallium Ga 31
Germanium . Ge 32
Gold ... Au 79
Hafnium Hf 72
Holmium .. Ho 67
Hydrogen ... H 1
Indium .. In 49
lodine ... | 53
Iridium .. Ir 77
Iron ... Fe 26
Krypton . Kr 36
Lanthanum .. La 57
Lead Pb 82
Lutetium .. Lu 71
Magnesium . Mg 12
Manganese ... Mn 25
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LIST OF ELEMENTS—Continued
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LIST OF ELEMENTS—Continued

Atomic Atomic
Name Name
Symbol No. Symbol No.

Mendelevium .........cccoeiiiiiiiiiiies Md 101 Scandium Sc 21
Mercury 80  Selenium . Se 34
Molybdenum . 42 silicon .. Si 14
Neodymium 60 Silver . Ag 47
Neptunium 98 sodium . Na 1
Nickel 28 girontium . Sr 38
Niobium 41 s 16
Nitrogen . 7

9 Ta 73
Osmium .. 76 N
Oxygen ... 8 Techqetlum . Tc 43
Pailadium .. 46 Tellurium Te 52
Phosphorus 15 Terbium ... Tb 65
Platinum . 78 Thallium Tl 81
Plutonium .. 94 Thorium Th 920
Polonium ... 84 Thulium ... Tm 69
Potassium . 19  Tin Sn 50
Praseodymium . 59 Titanium .. Ti 22
Promethium 61 Tungsten . w 74
Protactinium 91 Uranium .. U 92
Radium ... 88 Vanadium \ 23
Radon . 86  Xenon Xe 54
Rhenium . 75 Ytterbium . Yb 70
Rhodium ... 45 yitrium . Y 39
Rubidium 37 Zinc e | Zn 30
Ruthenium . A4 ZICONIUM oo zr 40
Samarium .. 62
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Atomic No.

Radionuclide
1 Hydrogen-3
4 Beryllium-7
4 Beryllium-10
6 Carbon-11
6 Carbon-14

Class

Water, DAC

includes skin absorption

Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentration Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col.2
Oral
Ingestion Inhalation Monthly
Average
ALl ALl DAC Air Water
Concentration
(«Ci) (uCi) («Ci/ml) («Ci/ml) («Ci/ml)
(uCi/ml)
8E+4 8E+4 2E-5 1E-7 1E-3 1E-2

Gas (HT or T) Submersion: Use above values as HT and T, oxidize in air and in the body to HTO

W, all compounds

except those given for Y

Y, oxides, halides, and

nitrates

W, see 7Be

Y, see 7Be

Monoxide

Dioxide

Compounds

Monoxide

Dioxide

Compounds

AE+4 2E+4
- 2E+4
1E+3 2E+2
LLI wall
(1E+3) -
- 1E+1
- 1E+6
- B6E+5
4E+5 4E+5
- 2E+6
- 2E+5
2E+3 2E+3
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9E-6

6E-9

5E-4

3E-4

2E-4

7E-4

3E-8 6E-4

2E-10 -

2E-11 -

2E-6 -

9E-7 -

6E-7

6E-3

2E-6 -

3E-7 -

3E-9 3E-5

6E-3

6E-2

3E-4
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Atomic No.

Radionuclide
7 Nitrogen-13 2
8 Oxygen-15%
9 Fluorine-18*
1" Sodium-22
" Sodium-24
12 Magnesium-28
13 Aluminum-26

Class

Submersion'

Submersion'

D, fluorides of H, Li, Na,

K, Rb, Cs, and Fr

W, fluorides of Be, Mg
Ca, Sr, Ba, Ra, Al, Ga,
In, Ti, As, Sb, Bi, Fe,

Ru, Os, Co, Ni, Pd, Pt,

Cu, Ag, Au, Zn, Cd, Hg,

Sc, Y, Ti, Zr, V,Nb, Ta,
Nm, Tc, and Re

y, LANTHANUM
FLUORIDE

D, all compounds

D, all compounds

D, all compounds
except those given for
w

W, oxides, hydroxides,
carbides, halides, and
nitrates

D, all compounds
except those given for
w

W, oxides, hydroxides,
carbides, halides, and
nitrates

Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentration Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col.2
Oral
Ingestion Inhalation Monthly
Average
ALl ALl DAC Air Water
Concentration

(Ci) (uCi) (uCilml)  (uCi/ml)  («Ci/ml)

(Cilml)

- 4E-6 2E-8 - - -

- 4E-6 2E-8 - - -
Se+4 TE+4 3E-5 1E-7 - -

St wall
(5E+4) - - - 7E-4 7E3

- 9e+4 4e-5 1e-7 - -

- 8e+4 3e-5 1e-7 - -
4E+2 BE+2 3E-7 9E-10 6E-6 6E-5
4E+3 S5E+3 2E-6 7E-9 5E-5 5E-4
TE+2 2E+3 7E-7 2E-9 9E-6 9E-5

- 1E+3 5E-7 2E-9 - -
4E+2 B6E+1 3E-8 9E-11 6E-6 6E-5

- 9E+1 4E-8 1E-10 - -
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Table 1 Table 2 Table 3
Occupational Values Effluvent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Ora) Monthly
Ingestion Inhatation Average
Atomic Radionuclide Class ALY Air Water Concentration
No. (uCi) (pCi) (uCi/ml) (uCi/ml)  (pCi/ml)  (pCi/m1)
14 Silicon-31 0, a1l compounds except
those given for W and Y 9€+3 3t+4 1iE-5 4E-8 1€-4 1E-3
W, oxides, hydroxides,
carbides, and nitrates - 3E+4 1£-5 5¢-8 - -
Y, aluminosilicate glass - 3E+4 1E-5 4E-8 - -
14 Silicon-32 D, see Jlsi 2643 242 167 Ewe - -
LLT wall
11 (3E+3) - - - AE-5 AE-4
W, see 315i - 1E+2 SE-8 2€-10 - -
Y, see ~°Si - SE+0 2E-9 7e-12 - -
15 Phosphorus-32 0, all compounds except
phosphates given for ¥ 6E+2 9E+2 AE-7 1E-9 9E-6 -5
W, phosphates of an‘.
$3*, mg?t, Fe, mi¥,
and lanthanides - 4E+2 26-7 SE-10 - -
15 Phosphorus-33 D, see ggp €E+3 8E+3 4E-6 1€-8 8E-5 8E-4
W, see "‘p - 3643 1€-6 4E-9 - -
16 Sulfur-35 Yapor - 1E+4 6E-6 26-8 - -
D, sulfides and sulfates
except those given for W 1E+4 2E+4 7€-6 2t-8 - -
LLI wall
(8£+3) - - - 1E-4 1€-3
¥, elemental sulfur, 6E+3
sylfides of Sr, Ba, Ge,
Sn, Pb, As, Sb, Bi, Cu,
Ag, Au, 2n, Cd, Hg, ¥, and
Mo. Sulfates of Ca, Sr,
8a, Ra, As, Sb, and Bi - 2E+3 9€-7 3€-9 - -
by Chiorine-36 D, chlorides of K, Li,
Nz, X, Rb, Cs, and Fr 28+3 2€+43 1E-6 3€-9 -5 26-4
¥, chlorides of lantha-
nides, Be, ¥g, Ca, Sr,
Ba, Ra, A, Ga, In, T,
Ge, Sn, Pb, As, Sb, Bi,
Fe, Ru, 0s, Co, RN, Ir,
Ni, Pd, Pt, Cu, Ag, Au,
In, Cd, Mg, Sc, ¥, Ti,
Ir, Hf, ¥V, ®, Ta, Cr,
Mo, ¥, Mn, Tc, and Re - 2642 1E-7 3€-10 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral : Monthly
. ) Ingestion Inhalation Average
Atomic Radionuclide Class ALI Air Water Concentration
No. (uCi) (uCi) (uCi/m1)  (uCi/m1)  (uCi/m1) (uCi/ml)
bt Chiorine-387 D, see 3601 2644 aE+4 265 66-8 - -
St. wall
36, (3E+4) - - - 3E-4 3E-3
W, see ~Cl - SE+4 2E-5 6E-8 - -
17 Chiorine-39° D, see 301 2644 564 2-5 8 - -
St. wall
36 (8E+4) - - - SE-4 SE-?
W, ses “°CI - 6E+4 2E-5 BE-8 - -
18 Argon-37 Submersion} - - 1640 6E-3 - -
18 Argon-39 Submersion! - - 2-4 8E-7 - -
18 Argon-41 Submrsionl - - 3E-6 1E-8 - -
19 Potassium-40 D, all compounds 3E+2 4E+2 2E-7 6E-10 4E-6 4E-5
19 Potassium-42 D, all compounds SE+3 S5E+3 2E-6 7E-9 6E-5 6E-4
19 Potassium43 D, all compounds 6E+3 SE+3 AE-6 1E-8 9E-5 9E-4
19 Polasshn-“z D, al) compounds 2E+4 7E+4 3E-5 9E-8 - -
St. wail
(4E+4) - - - SE-4 5E-3
19 Potassiw-‘Sz D, all compounds 3E+4 1E+5 SE-5 28-7 - -
St. wall
(5E+4) - - - 7E-4 7€-3
20 Calcium-41 ¥, a)l compounds 3E+3 43 2E-6 - - -
Bone surf Bone surf
(4E¢3) (4E43) - SE-9 6E-5 6E-4
20 Calcium-45 W, 811 compounds 2E+3 BE+2 4E-7 1E-9 2€-5 26-4
20 Calcium47 W, all compcunds BE+2 9E+2 4E-7 1€-9 1€-5 1E-4
21 Scandium43 Y, all compounds TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium-d4m Y, all compounds SE+2 7E2 3e-7 1€-9 7E-6 7E-5
21 Scandium43 Y, all compounds 4E+3 1E+4 5E-6 2E-8 SE-5 SE-4
21 Scandium-46 Y, all compounds 9E+2 2€+2 1E-7 3E-10 1E-5 1E-4
21 Scardium-47 Y, all compounds 2E+3 3E+3 1€-6 AE-9 - -
LLT wall
(3£+3) - - - 4€-5 4E-4
21 Scandium-48 Y, all compounds BE+2 1£+3 6E-7 2E-9 1£-5 1€-4
21 Scandhn—l?z Y, all compounds 2t+4 SE+d 2E-5 8E£-8 3E-4 3E-3
22 Titanium-44 D, all compounds except
those given for W and Y 3E+2 1E¢1 SE-9 26-11 4E-6 4E-5
W, oxides, hydroxides,
carbides, halides, and
nitrates - 341 1E-8 4E-11 - -
Y, SrTi0s - 6E+0 2E-9 BE-12 - -
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Table 1 Table 2 Table 3
Occupationa) Valves Effluvent Releases to
Concentrations rs
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class l{?‘ Afr Water  Concentration
No. (WCi) (ci) (Ki/m1) (pCiMm1)  (uCi/m1)  (pCi/m1)
22 Titanium-45 D, see xﬂ 9E+3 3e+4 1E-5 3-8 1£-4 1E-3
W, see “76 - 4E+4 1E-5 5€-8 - -
Y, see 11 - e+ 1E-5 4E-8 - -
23 V-nadiurnz 0, 211 compounds except
those given for W 3644 8E+4 3E-5 1E-7 - -
St. wall
(3t+4) - - - 4E-4 4E-3
W, oxides, hydroxides,
carbides, and halides - 1€+ 4E-5 1E-7 - -
23 Vanadium-48 D, see :;v 6E+2 1643 SE-7 2%-9 9E-6 9%-5
W, see 'V - 6E+2 3E-7 9€-10 - -
23 Vanadi ua-49 0, see 47y 7644 364 1°-5 - - -
Ll wall Bone surf
47 (9E+4) (3E+4) - 56-8 1€-3 1£-2
W, see 'V - 2E+4 BE-6 26-8 - -
24 Chromium-48 D, all compounds except
those given for W and Y 6E+) 1E+4 SE-6 %-8 8E-S 8E-4
W, halides and nitrates - TE+3 3E-6 1E-8 - -
Y, oxides and hydroxides - TE3 -6 1E-8 - -
24 Chmh-l?z D, see gu 3E+4 BE+4 4E-5 1€-7 4E-4 4E-3
W, see Cr - 1€+5 4-5 1E-7 - -
Y, see " Cr - 9E+4 A-S 1E-7 - -
24 Chromium-51 D, see gCr 4E+4 SE+4 2€-5 6E-8 5e-4 SE-3
W, see ‘etr - 2644 1E-5 k-8 - -
Y, see " Cr - 2844 8E-6 3-8 - -
25 mnganese-slz 0, all compounds except
those given for W 264 SE+4 26-5 7€-8 3E-4 3€-3
W, oxides, hydroxides,
halides, and nitrates - 6E+4 3E-5 8E-8 - -
2 Manganese-52a2 D, see SlMn 34 9644 45 1€-7 - -
St. \)ull
(4844 - - - 5e-4 SE-3
v, see Sl - 1645 s w7 - -
25 Manganese-52 D, see glm\ TE+2 1£+43 SE-7 2%6-9 1E-5 1E-4
W, see lwn - 942 -7 1£-9 - -
25 Manganese-53 D, see Sun SEed 1644 5E-6 - 76-4 7€-3
(Bou surf
- 26+4) - 3t-8 - -
W, see Slun - 1604 se-6 268 - -
25 Manganese-54 D, see g‘m 2643 [12¥) 47 1€-9 3E-5 3E-4
¥, see Jun - 8Es2 3E-7 1€-9 - -
2 Manganese-56 D, see 2w €43 2644 6E-6 2%-8 7E-5 76-4
W, see Sun - 2644 %-6 3E-8 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 col. 2 1.3 Col.1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuc)ide Class ALl Afr Water Concentration
¥o. (3} (WC1)  (uCi/ml) (uCi/mi)  (uCi/sl) (uCi/a)
26 Iron-52 D, all compounds except
those given for W 9542 3E+3 1E-6 4E-9 1€-5 1€-4
W, oxides, hydroxides,
and halides - 2E¢3 1E-6 3E-9 - -
2 Iron-55 D, see ;oFe 9E+3 243 8E-7 3€-9 1€-4 1€-3
W, see ““Fe - 4E+3 2E-6 6E-9 - -
2 Iron-59 D, see 2oFe 8E+2 32 187 SE-10  1E-S 16-4
v, see Vfe - 5E42 2%-7 7E-10 - -
26 1ron-60 D, see 22Fe 31 6£+0 3€-9 9E-12 L7 46
W, see “‘Fe - 2E+1 B8E-9 3E-11 - -
27 Cobalt-55 W, all compounds except
those given for Y 1E+3 3E+) 1E-6 4E-9 2E-5 2E-4
Y, oxides, hydroxides,
halides, and nitrates - 3€43 1E-6 4€-9 B -
27 Cobalt-56 ¥, see 220 5E+2 32 1E-7 4€-10  6E-6 6E-5
Y, see 2o 402 2642 8t-8 €10 - -
27 Cobalt-57 W, see 3o 8E+3 3E43 16-6 -9 6E-5 6E-4
Y, see °Co 43 TEe2 3%-7 %-10 - -
2 Cobalt-58a W, see 2o 6Eed 94 4€-5 16-7 8E-4 8E-3
Y, see o - 6E+d 3€-5 -8 - -
n Cobalt-58 ¥, see 230 2643 1643 5€-7 2-9 2-5 26-4
Y, see % 143 702 3E-7 1E-9 - -
27 Cobalt-60a’ v, see 3o 1646 o6 2-3 6E-6 - -
St. wall
55 (1E+6) - - - 2-2 26-1
Y, see “°Co - 3E+6 1€-3 -6 - -
2 Cobalt-60 ¥, see 2300 5Ev2 %2 78 2610 36 3-5
Y, see °Co 202 3E1 16-8 SE-1l - -
27 Cobait-612 ¥, see 230 2644 6E+4 3E-5 98 3E-4 3E-3
Y, see 2Co 2644 6E+4 26-5 8E-8 - -
21 Codalt-62n2 v, see 550 aEes 2645 75 267 - -
St. wall
55 (56+4) - - - 4 763
Y, see ““Co - 2E+5 6E-5 28-7 -
28 Nickel-56 D, all compounds except
those given for W 1E+3 2843 BE-7 3E-9 2€-5 2E-4
W, oxides, hydroxides,
and carbides - 1€¢3 SE-7 2E-9 - -
Vapor - 1E+3 5€-7 2E-9 - -
28 Wickel-s? D, see Soug 2643 SE03 266 769 265 264
W, see Oni - 3E43 1E-6 4€-9 - -
vapor - 6E+3 3E-6 9E-9 - -
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Table 1 Table 2 Table 3
Occupational Values Effiuent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Air Water Concentration
No. [(T3)] (uCi) (pCi/m1)  (pCi/ml)  (uCi/m1) (pCi/ml)
28 Nickel-59 D, see 3ni 264 443 2-6 SE-9 3E-4 36-3
W, see TNi - 7€+3 3E-6 1E-8 - -
Vapor - 2843 BE-7 3E-9 - -
28 Nickei-63 D, see SoNi 9€+3 2643 77 26-9 164 163
W, see T Ni - 3E+3 1E-6 AE-9 - -
Vapor - 8E+2 3E-7 1E-9 - -
28 Nickel-65 D, see 2N 8E+3 264 1E-5 36-8 164 163
W, see “Ni - 3E+4 1€-5 4E-8 - -
Vapor - 2644 7€-6 2E-8 - -
28 Nickel-66 D, see i aEe2 2643 77 %9 - -
LLI wall
56 (5E+2) - - - 6E-6 6E-5
W, see T Ni - 6E+2 3€-7 9E-10 - -
Yapor - 3E43 1€-6 4€-9 - -
29 Coppereoz D, 811 compounds except
those given for W and Y 3E+4 9E+4 4E-5 1E-7 - -
St. wall
(3E+4) - - - 44 4E-3
W, sulfides, halides,
and nitrates - 1E+5 5€-5 26-7 - -
Y, oxides and hydroxides - 1E+5 4E-5 1€-7 - -
29 Copper-61 D, see S0y 104 34 -5 4E-8 264 26-3
W, see OCM - AE+4 2E-5 6E-8 - -
Y, see " Cu - 4AE+4 1E-5 5E-8 - -
29 Copper-64 D, see 6gCu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see OCu - 2€+4 1E-5 3E-8 - -
Y, see ~ Cu - 2E+4 9E-6 3E-8 - -
29 Copper-67 D, see 6g€u SE+3 8E+3 3E-6 1E-8 6E-5 6E-4
¥, see 6o(:u - SE+3 2E-6 7€-9 - -
Y, see " Cu - 5£+3 26-6 6E-9 - -
30 Zinc-62 Y, all compounds 1€+3 3E+3 1€-6 4€-9 28-5 2e-4
30 2inc-632 Y, all compounds 2644 7E+4 €5 98 - -
St. wail
(3t+4) - - - 3E-4 3e-3
30 2inc-65 Y, all compounds 4E+2 3E+2 1€-7 4£-10 SE-6 SE-5
30 Zinc-698 Y, all compounds 4€+3 TE+3 3E-6 1E-8 6E-5 6E-4
30 lin('SSz Y, 811 compounds 6E+4 1E45 6C-5 2e-7 8E-4 8E-3
30 Zinc-71m Y, all compounds 6E+3 2E+4 76-6 2E-8 BE-S 8e-4
30 Zinc-72 Y, 211 compounds 1E+3 1043 5¢-7 2E-9 1€-5 16-4
31 Ganim-ssz D, 211 compounds except
those given for W SE+4 2645 7E-5 2€-7 - -
St. wall
(6E+4) - - - 9E-4 9E-3
W, oxides, hydroxides,
carbides, halides, and
nitrates - 2E+5 8E-5 3E-7 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALL Air Water Concentration
No. (uCi) W) (uCi/m)) (uCi/ml)  (uCi/ml) (uCi/ml)
31 Gallium-66 D, see ggﬁa 1€+3 4E+3 1E-6 SE-9 1E-5 1E-4
W, see Ga - 3E+3 1E-6 4E-9 - -
1 Gallive-67 D, see £ 7643 164 6E-6 2%-8 164 1€-3
W, see “Ga - 1E+4 4E-6 1E-8 - -
31 Gallium-682 D, see 53 244 ace 2%-5 6E-8 2-4 2-3
W, see 5%a - SEed 2%-5 7E-8 - -
B Galliua-702 D, see %a SEed 265 7E-5 %-7 - -
St. wall
o (7€) - - - 1€-3 1€-2
W, see 5%, - 2645 8E-5 3€-7 - -
n Gallivm-72 D, see oo 1643 443 1E-6 -9 2-5 26-4
W, see Ga - 3E+3 1€-6 4E-9 - -
3 Gallive-73 D, see 36 €43 2644 6E-6 2-8 7€-5 7E-4
W, see 5%a - 2644 6E-6 2-8 - -
32 Germanium-66 D, all compounds except
those given for W 2E+4 3E+4 1E-5 4E-8 3t-4 3E-3
W, oxides, sulfides,
and halides - 2644 866 3E-8 - -
32 Germaniue-672 D, see %6ge 344 9E+4 -5 17 - -
St. wall .
c (3E+4) - - - 6E-4 6€-3
W, see 56Ge - 1645 -5 1E-7 - -
32 Germaniuw-68 D, see Sce 5E43 4E43 2-6 5E-9 6E-5 6c-4
W, see 55e - 1Ee2 -8 -0 - -
32 Germaniue-69 D, ses Sce 1674 2644 6E-6 2%-8 2-4 2-3
W, see 5%q - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see g:ce SE+5 4E+5 26-4 6E-7 7€-3 7E-2
W, see 5%e - 4 2%-5 6E-8 - -
32 Gernaniuw-752 D, see 55Ge aEes 8E+4 3E-5 1€-7 - -
St. wall
6 (7E+4) - - - 94 %-3
W, see ~ Ge - BE~4 4E-5 1E-7 - -
32 Germanium-77 D, see SoGe 9E+3 16+4 46 1€-8 :*-4 -3
W, see 5%e - 6E+3 266 8E-9 - -
32 Germaniom-787 D, see 55ge 204 2644 9E-6 3-8 - -
St. wall :
. (26%4) - - - 3E-4 3-3
W, see 55e - 2644 96 3E-8 - -
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Table 1 Table 2 Table 3
Occupational Values Effiuent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI L Air Water Concentration
No. (uCi) (uCi) (uCi/m1) (uCi/m))  (uCi/ml) (pCi/ml)
33 Ars!m’c-692 ¥, all compounds 3E+4 1E+5 S5E-5 2E-7 - -
St. wall
(4E+4) - - - 6E-4 6E-3
33 Arsem’c-mz ¥, al1 compounds 1E+4 SE+4 2€6-5 7e-8 2e-4 2€-3
33 Arsenic-71 W, all compounds 4E+3 S5E+3 26-6 6€-9 SE-S SE-4
33 Arsenic-72 ¥, all compounds 9E+2 143 6€-7 2E-9 1E-5 1E-4
33 Arsenic-73 ¥, all compounds 8E+3 2€+3 7€-7 2E-9 1E-4 1€-3
33 Arsenic-74 ¥, all compounds 143 BE+2 3€-7 1E-9 2E-5 2E-4
33 Arsenic-76 W, a1} compounds 1E+3 1E+3 6E-7 2E-9 1€-5 1E-4
33 Arsenic-77 W, al) compounds 4E+3 SE+3 2E-6 7€-9 - -
Ll wall
(5€+3) - - - 6E-5 6E-4
3 ArstMc-nz W, all compounds B8E+3 2644 9E-6 3E-8 1€-4 1€-3
k7} Se\eniwmz D, a1} compounds except
those given for W 2644 AE+4 26-5 SE-8 1E-4 1€-3
W, oxides, hydroxides,
carbides, and
elemental Se 1E+4- L132) 2€-5 6E-8 - -
3 seleniva-73aZ D, see Tose 6E+4 2645 6L-5 2-7 44 463
. see "“Se 3E+4 1E+5 6E-5 26-7 - -
3 Seleniva-73 0, see 10se 3643 1604 SE-6 26-8  4E-5 -4
V¥, see " Se - 2644 7€-6 2€-8 - -
u Selenivm-75 0, see J0se 5642 762 3E-7 169 766 7E-5
W, see "“Se - 6E+2 3€-7 8E-10 - -
3 Seleniue-79 D, see J0se 125 8E+2 36-7 -9 BE-6  BES
¥, see "“Se - 6E+2 26-7 8E-10 - -
u Seleniun-81a° D, see J0se ages 7E%4 35 9E-8 3E-4 36-3
W, see "“Se 2E+4 TE+4 3E-5 1E-7 - -
3 Seleniu-812 D, see Ose 6E+4 2645 9E-5 -7 - -
St. wall
70 (8E+4) - - - 1E-3 1€-2
W, see "“Se - 2E+5 1€~ 3€-7 - -
M seleniw-83 D, see 105 A4 1645 SE-5  26-7  AE-4 4E-3
W, see "“Se 3E+4 1E+5 SE-5 2€-7 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
ingestion Inhalation Average
Atoric Radionuclide Class ALl Air Water Concentration
No. (uCi) (i) Ci/ml) (uCi/m)  (uCi/ml)  (uCi/ml)
35 Bromine-74a2 D, bromides of H, Li,
Na, K, Rb, Cs, and fFr 1644 AE+4 2E-5 SE-8 - -
St. wall
(2E+4) - - - -4 3%-3
W, bromides of lantha-
nides, Be, Mg, Ca, Sr,
Ba, Ra, Al, Ga, In, T1,
Ge, Sn, Pb, As, Sb, Bi,
Fe, Ru, 0s, Co, BN, Ir,
Ni, Pd, Pt, Cu, Ag, Au,
In, Cd, Mg, Sc, Y, Ti,
Ir, Hf, ¥, Nb, Ta, Mn,
Tc, and Re - et 2-5 6E-8 - -
3 Broeine-742 D, see "“%r 24 7E-4 3E-5 167 - -
St. wall
N (4E+4) - - - se-4 SE-3
W, see Mgy - BE+4 45 1°-7 - -
35 3romine-752 D, see "*"gr 3Ee4 SEed 25 7E-8 - -
St. wall
(4E+4) - - - 5E-4 5E-3
W, see /%%, - SEed 2%-5 7E-8 - -
% Bromine-76 0, see Ji%8r 4 €43 2%-6 7-9 SE-5 SE-4
W, see [*gr - a3 2%-6 6E-9 - -
35 Bromine-77 D, see ;“Br 2t+4 2E+4 1£-5 3-8 2E-4 283
W, see % - 264 8E-6 3-8 - -
35 Bromine-80m D, see Ji%g, 2% 2644 76-6 28 3E-4 36-3
W, see "“pr - 16 6E-6 2%-8 - -
a2 Tn,
3% Bromine-80 D, see - 2 2645 8E-5 37 - -
St. wall
(SE+4) - - - 163 1£-2
W, see T - 2te5 9E-5 3E-7 - -
35 Bromine-62 D, see Ji25, 33 aEe3 2%-6 6E-9 -5 a4
W, see "*gr - 443 2%-6 SE-9 - -
35 Bromine-83 C. see T4y, SEe4 660 3-5 9E-8 - -
St. wall
(7E+4) - - - SE-4 9E-3
W, see '*%p: - BEed 3E-5 9E-8 - -
35 Bromine-847 D, see '*%- 264 6Er 2-5 8E-8 - -
St. wall
(3E+4) - - - a2 43
W, see 7%, - 6E+4 35 9E-8 - -
38 Krypton-742 Suboersiont - - 36 1€-8 - -
36 Xrypton-76 Suh-ev‘sion1 - - 9E-6 4E-8 - -
3 Krypton-772 Submersion’ - - 46 26-8 - -
3 Krypton-79 Submersion! - - 2%-5 7E-8 - -
36 Krypton-81 Submersiont - - Te-4 -6 - -
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Occupational Valves Effluent Releases to
Concentrations Sewers
Col. 1 Col. Col. Col. Col.
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Air Water Concentration
No. uci) (uCi) (uCi/m1) (uCi/ml)  (pCi/md) (uCi/ml)
36 lrynt.on-sluz Suhmersionl 1€-2 SE-5 -
36 Krypton-85a Submersfon! - - 2%-5 167 -
36 Krypton-85 Subsersion! - - 164 7%-7 - -
36 Krypton-872 Submersion} - - SE-6 2%-8 - -
36 Krypton-88 Submersion) - - 2-6 9-9 - -
37 Rub\'diur792 D, a11 compounds L1232} 1E+5 SE-5 267 - -
St. wall
(6E+4) - - - BE-4 8E-3
Iy Rubid\'ur&lnz D, ail compounds 2E45 E+5 1E-4 SE-7 - -
St. wall
(3E+5) - - - 4E-3 ac-2
37 Rubidium-81 D, all compounds AE+4 SE+4 2-5 7E-8 SE-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3
37 Rubidium-B83 D, all compounds 6E+2 1E+3 4%&-7 1€-9 9E-6 9E-5
k) Rubidium-84 0, a1} compounds SE+2 BE+2 3E-7 1E-9 7€-6 7€-$
3 Rebidiue-86 D, all compounds SE+2 8£+2 3E-7 1E-9 7E-6 7€-5
37 Rutidium-87 D, all compounds 1€+3 2E+3 6E-7 2€-9 1€-5 164
n Rubidiue-88” 0, a)) compounds 264 6E+4 3E-5 98 - -
St. wall
(36+4) - - - AE-4 4€-3
37 Rubidi\rB’Jz 0. all compounds 4E4 1E+5 6E-S 26-7 - -
St. wall
(6E+4) - - - 9t-4 9€-3
. 2
38 Strontium-20' D, @11 soluble compounds
except Sr1ily 4g+3 1E+4 5€-6 26-8 6E-5 E-4
Y, all insoluble com
pounds and SrTily - 1E+4 SE-6 26-8 - -
38 Strontiurelz D. see ggSr 3ied -3 3E-S 1E-7 3E-4 3e-3
Y, see =S¢ b4 BE+4 3e-5 1€-7 - -
38 Strontium-32 D, see aoSr 3g+2 442 26-7 6E-10 - -
LUl wall
80 (2e+2) - - - 3E-6 3E-5
Y, see " Sr 2E+2 9E+1 4E-8 1E-10 - -
38 Strontium8) D, see Bosr 33 763 36-6 16-8 36-5 36-4
Y. see °Usr 2643 4E+3 1E-6 5E-9 - -
1 trontiumése? D, see S0t 2645 6645 -4 9E-7 3-3 -2
Y, see ~ Sr - BE+S 4E-4 1-6 - -
8 Strontice-25 0. see Ssr 343 3643 166 4E-9 €5 a4
Y. see 805, - 2643 6E-7 26-9 - -
3 Steoatium-ga D, see Slsr 5Ee4 1645 5€-5 2€-7 6E-4 66-3
v, see 8¢ 2 265 6E-5 267 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers.
ol 1 Col. 2 €. 3 Col.1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALY Air Water Concentration
No. wei) WCi)  (uCi/m1) (uCi/ml)  (uCiZml) (pCi/ml)
33 Strontiue-89 D, see sr 6E+2 8E+2 47 1E-9 - -
LLI wall
e (6E+2) - - - 8E-6 8-5
Y, see " Sr S5E+2 1£+2 6E-8 2E-10 - -
38 Strontium-90 D, see 8¢ 3601 2641 8E-9 - - -
Bone surf Bone surf
80, (4E+1) (26%1) - k-1 SE7 5E-6
Y, see 80 - 4E+0 2%-9 612 - s
8 Strontiue-91 0, see Sosr 2643 6643 26 8E-9 2-5 26-4
Y, see ~ Sr - AE+3 1E-6 SE-9 - -
38 Strontium-92 D, see ggS\‘ 3E+3 9£+3 4E-6 1€-8 4E-5 AE-4
Y, see " Sr - 7€+43 3E-6 9€-9 - -
39 Vttrhr%nz ¥, all compounds except
those given for ¥ 2E+4 6E+4 26-5 8E-8 3E-4 3E-3
Y, oxides and hydroxides - SE+4 26-5 8t-8 - -
39 Yttrium-86 W, see 80y 1643 3643 1E-6 SE-9 2-5 26-4
Y, see 86 Y - 3E+3 1E-6 SE-9 - -
39 Yetriom-87 v, see 308y 2643 3643 1E-6 5E-9 3€-5 3E-4
Y, see 363y - 3E43 16-6 SE-9 - -
39 Yttriue-88 v, see 568y 1643 3642 16-7 -0 1E-S 16-4
Y, qee 358y - 2642 1€-7 %0 - -
39 Ytri-908 W, see S0% 8643 1604 SE-6 2%-8 1E-4 1€-3
Y, see 86my - 1644 SE-6 2€-8 - -
39 Yetrim-90 ¥, see 5%y age2 7642 3€-7 %-10 - -
(ttlz')“"
* - - - -6 7€-5
Y, see 5% - 6602 3%-7 %-10 - -
39 Ytrion-9la? v, see 5%y 1645 2608 1€-4 €7 263 2%-2
Y, see 5%y - 2645 7€-5 2%-7 - -
39 Yttriu-91 W, seo 868y SEe2 2642 7E-8 2%-10 - -
LI wall
(6E+2) - - - 8€-6 8E-5
Y, see 368y - 1692 SE-8 %-10 - -
39 Yitrium-92 v, see 308y 3603 943 4E-6 1€6-8 4-s a4
Y, see 558y - 8643 3%-6 1E-8 - -
39 Yitrive-93 v, see 558y 1643 3603 16-6 4c-9 25 2-4
Y, see 368 - 2643 1E-6 3E-9 - -
39 vetri-9a? v, see 568y 24 8E~4 -5 167 - -
St. wall
(3E+4) - - - ac-4 4-3
Y, see 68y - 8E+4 3€-5 1€-7 - -
39 Yetrim-952 v, see S8y aEet 2645 6€-5 26-7 - -
St. wall
(5E+4) - - - 7€-4 7€-3
Y, see 86% - 1645 66-5 2€-7 - -
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Table 1 Table 2 Table 3
Occupational Velues Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALT L A Air Water Concentration
No. (uCi) (uCi) (uCi/m1) (uCi/m1)  (uCi/m1) (uCi/ml)
L4) Tirconyum-85 D, all compourids except
those given for W and Y 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
W, oxides, hydroxides,
halides, and nitrates - 3E+3 1E-6 AE-9 - -
Y, carbide - 2E+3 1E-6 3E-9 - -
40 Iirconium-88 D, see Solr 4Ee3 262 9E-8 -0 SE-S SE-4
W, see e6Z|' - SE+2 26-7 7€-10 - -
Y, see " Ir - 342 1E-7 4E-10 - -
40 Zirconium-89 D, see gglr 2E+3 4E+3 1E-6 SE-9 2€-5 26-4
W, see 36Ir - x+3 1E-6 3E-9 - -
Y, see " Ir - 2£+3 1E-6 3E-9 - -
4 Zirconiuw93 D, see Szr 163 BE+0 k9 - - -
Bone surf Bone surf
86 (3E+3) (2€+1) - 2€-11 AE-5 AE-4
W, see “Ir - 2641 1€-8 - - -
Bone surf
86 - (6E+1) - 9E-11 - -
Y, see ~Ir - 6E+1 2¢-8 - -
Bone surf
- (7€+1) - 9E-11 - -
40 Zirconium-95 D, see Balr 1E+3 1E+2 SE-8 - 2E-5 2E-4
Bone surf
86 - (3E+2) - 4E-10 - -
W, see 56Zr - 4E¢2 2€-7 SE-10 - -
Y, see " Ir - 3E+2 1E-7 4E-10 - -
40 Zirconium-97 D, see :glr BE+2 243 8E-7 3E-9 9E-6 9E-5
W, see 861' - 1E+3 6E-7 2E-9 - -
Y, see " iIr - 1E+3 SE-7 2€-9 - -
a Niobiue-882 W, all compounds except
those given for Y SEe4 2E+5 9E-5 3e-7 - -
St. wall
(7E+4) - - - 1€-3 1E-2
Y, oxides and hydroxides - 2E+5 9E-5 3E-7 -
41 Niobiue-89aZ W, see gﬁb 1E+4 AE+4 2€-5 6E-8 1E-4 1€-3
(66 min) Y, see M - AE+4 2€-5 SE-8 - -
41 Niobium-89 W, see 8 SE+3 2E+4 8E-6 3-8 7€-5 TE-4
(122 win) Y, see S - 2644 -6 2%-8 - -
41 Niobium-90 ¥, see 8% 1E+3 3E43 1E-6 4E-9 1E-5 1E-4
Y, see B - 2643 -6 39 - -
41 Niobium-93m ¥, see 88y 9E+3 2E+3 8t-7 3€-9 - -
LLI wall
88 (1E+4) - - - 2E-4 26-3
Y, see " Nb - 2642 7e-8 2E-10 - -
41 Niobium-94 W, see :gmz SE+2 2642 8t-8 3€-10 1€-5 1E-4
Y, see " Nb - 2E+1 6E-9 2-11 - -
a Niob fum-95m v, see B 26+3 3643 ®-6 49 - -
LL] wall
88 (2€+3) - - - 3E-5 3E-4
Y, see ~ Nb - 2E+3 9t-7 3E-9 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class AL L Air Water Concentration
No. Ci Ci Ci/ml Ci/ml Ci/m} (pCi/ml
(uei) (uei) (o ) ) ) )
a1 Niobium-95 v, see B 2643 1643 SE-7 2-9 3-S5 3E-4
Y, sce Pxp - 1E+3 SE-7 26-9 - -
n Niobive-96 v, see B 1643 3E+3 16-6 46-9 25 24
Y. see SO - 2€+3 1E-6 3&-9 - -
a1 Niobium-972 W, see Sy 2644 BE+4 3%-5 16-7 3E-4 -3
Y. see “OND - TEe4 3E-5 1€-7 - -
a Niobium-982 V, see S§Nb 1644 SEed 2€-5 86-8 26-4 26-3
Y, see By - SE+d 2-5 7E-8 - -
42 Nolybdenum-90 D, a1 compounds except
those given for Y 4E+3 7E+3 3E-6 1E-8 3€-5 3E-4
Y, oxides, hydroxides,
ard MoS; 2643 SE+3 2%-6 6E-9 - -
42 Molybdenum-93m D, see 90"0 9E+3 2E+4 7E-6 2€-8 6E-5 6E-4
Y, see Mo 4E+3 1E+4 6E-6 26-8 - -
a2 Molybdenum-93 D, see ggho 4Ee3 5643 26-6 8E-9 SE-5 SE-4
Y, see Mo 264 2642 8t-8 26-10 - -
a2 Kolybdenun-99 D, see Mo 2643 3643 1€-6 4€-9 - -
LL] wall
% (1€+43) - - - 26-5 26-4
Y, see Mo 1643 1643 6E-7 269 - -
a2 Holybdenun-1012 D, see 2Mo s 1605 6E-5 26-7 - -
St. wall
90, (SE+4) - - - 7E-4 76-3
Y, see “Mo - 1E+5 6E-5 2e-7 - -
2 .
43 Technet ium-93n’ D, a1l compounds except
those given lor)H Tie4 2645 6E-5 267 -3 1E-2
W, oxides, hydroxides,
halides, and nitrates - 3E+5 1€-4 AL-7 - -
43 Technetium-93 D, see 3;"1c 364 TE+4 3E-5 1E-7 4E-4 4E-3
W, see °Mic - 1E+5 4€-5 1E-7 - -
“ Technetium-sa? D, see 3inTc 2644 4ces 2%-5 6€-8 3E-4 3E-3
W, see "Plc - 6E+4 26-5 8E-8 - -
3 Technetium94 D, see gooTc 943 2644 8€-6 3-8 1E-4 1€-3
W, see °"Mic - 2644 1E-5 3-8 - -
a3 Technetiua-95m D, see oTc 4Ee3 S5E+3 26-6 8E-9 5E-5 5E-4
v, see 3¢ - 2643 8€-7 3E-9 - -
43 Technetium-95 D, see gonTc 1644 2644 9%-6 3-8 -4 1€-3
¥, see Mc - 2644 8E-6 3E-8 - -
4 Technetfus-96n° D, see SPrc 2645 3645 1E-4 47 -3 2-2
w, see "¢ - 2645 1€-4 3€-7 - -
“ Technetim=96 D, see gonic 2643 3603 1E-6 5€-9 -5 3E-4
W, see TR - 2643 9E-7 3E-9 - -
I} Technetium-97m D, see 2>™c 5643 LU - 6E-5 6E-4
. wa
- (70+3) - 1€-8 - -
v, see 3%7c - 1643 5€-7 29 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuciide Class ALl Air Water Concentration
No. (uCi) (uCi) (uCi/m1) (pCi/ml)  (pCi/m1) (pCi/ml)
43 Technetium-97 D, see gonic et SEe 26-5  76-8  SE-4 56-3
W, see 33m7¢ - 6E+3 2-6 8£-9 - -
43 Technetium-98 D, see gg‘Tc 1€¢3 2E+3 7€-7 2E-9 1€-5 1€-4
W, see Tc - 32 1€-7 4£-10 - -
43 Technetium-9%m D, see ggnfc BE+4 2E+5 6E-5 2¢6-7 1£-3 1€-2
W, see °Tc - 2E45 1€-4 3E-7 - -
43 Technetium-99 D, see 3™rc aEe3 5Ee3 2-6 - 6E-5 6E-4
St. wall
- (6€+3) - BE-9 - -
W, see 3¢ - 742 3E-7 9E-10 - -
43 Technetiuw-1012 D, see Mic 9E4 35 w4 ST - -
e 2€-3 2€-2
(1E+5) - - - - -
v, see P3c - age5 2%-4 56-7 - -
. 2 93 - - - -
43 Technetium-104 D, see MIc 2€+4 TE+4 3E-5 1€-7
St. wall -t a3
(3€+8) - - - E- -
v, see 93¢ - 9E4 4€-5 €7 - -
44 Rutheniurwz D, all compounds except
those given for W and Y 2E+4 4E+4 2€-5 6€-8 2E-4 2E-3
W, halides - 6E+4 3t-5 9E-8 - -
Y, oxides and hydroxides - 6E+4 2E-5 BE-8 - -
4“ Ruthenium-97 D, see ;:Ru BE+3 2E+4 BE-6 3€-8 1E-4 1E-3
W, see 9‘Ru - 1E+4 5€-6 2t-8 - -
Y, see " Ru - 1e+4 5E-6 2t-8 - -
(1) Ruthenium-103 D, see g:ﬂu 2E+3 2E+3 7€-7 26-9 3E-5 3E-4
W, see s‘Ru - 1£43 4E-7 1€-9 i -
Y, see " Ru - 6€+2 3¢-7 9E-10 - -
“ Rutheniue-105 D, see SiRu SE+3 1644 6€-6 2-8 7%-5 7E-4
W, see o,Ru - 1E4 6E-6 2€-8 - -
Y, see " Ru - 1E+4 SE-6 2E-8 - -
44 Ruthenium-106 D, see 9‘ﬂu 2E2 9E+1 4E-8 1£-10 - -
LLI wal)
o (2€+2) - - - 3E-6 3E-5
W, see 9.Ru - SE+1 2E-8 8E-11 - -
Y, see " Ru - 1E+1 5€-9 26-11 - -
45 Rhodium-9¢ + D, all compounds except
those given for W and ¥ 2E+4 6E+4 26-5 BE-8 26-4 2€-3
W, halides - BE+4 3E-5 1€-7 - -
Y, oxides and hydroxides - TEH4 3E-5 9E-8 - -
a Rhodium-99 D, see o%en 2643 3643 16-6 4€-9 3€-5 3x-4
W, see 99&% - 2€+3 9E-7 3€-9 - -
Y, see Rh - 2E+3 8E-7 3E-9 - -
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Table 1 Table 2 Jable 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl L Alr Water Concentration
No. (uCi) (wCi) (uCi/m1) (uCi/ml)  (uCi/ml)  (pCi/ml)
45 Rhod? va-100 D, sce gommn %3 SE+3 2-6 7E-9 2-5 2E-4
W, see 69'"6"1 . 4E43 2t-6 6E-9 - -
Y, see Rh - 43 26-6 SE-9 - -
45 Rhociun-101a D, see goman 6E+3 1644 5E-6 2%6-8 865 8E-4
W, see ’%Rn - 8E+3 4L-6 1E-8 - -
Y, see Rh - 8E+3 3E-6 1E-8 - -
45 Rhodiua-101 D, see 93::% 2643 SE+2 2€-7 7E-10 3€-5 3E-4
W, see QMRP\ - 8F+2 3€-7 I€-9 - -
Y, see “7"Rn - 2£+2 6E-8 2E-10 - -
45 Rhodiun-102n D, see ¥"rn 1643 sEs2 2€-7 %10 - -
LLI wall
99m (1€+3) - - - 2-5 2E-4
¥, see Rh - 4E+2 26-7 SE-10 - -
Y, sce - 1E+2 SE-8 2E-10 -
45 Rhodium-102 D, see Zg:‘?ﬂ 6E+2 SE+1 AE-€ 1E-10 8E-6 BE-S
W, se2 9,‘“\ - 2E+2 #-8 2E-10 - -
Y, see Rh - 6E+1 2E-8 BE-11 - -
e Rhodiva-1037 D, see gookh 4es 16+6 sE-4 26-6 6€-3 6€-2
¥, see 990% - 1E+6 SE-4 2E-6 - -
Y, see Rh - 1E+6 SE-4 26-6 - -
a5 Rrodium-105 0, see 3™™Rn a€e3 1E+4 SE-6 2.8 - -
LLT watl
99m (4€+3) - - - 3€-5 SE-4
¥, see 9 Rh - 6E+3 3E-6 9E-9 - -
Y, sce %n - 66+3 2-6 8-9 -
45 Rhoc i wa-106m D, see 2%en 8€+3 34 1€-5 4€-8 16-4 1E-3
W, see Rh - LI 2E-5 5E-8 - -
Y, see 9%5n - 44 1€-5 8€-8 - -
s Rhodtue-1072 2, see 39™n T4 2645 18-4 3€-7 - -
St. wall
9om (90+€) - - - 1€-3 1E-2
W, see 99“\% - 3E+5 1E-4 4E-7 - -
Y, see Rh - 3E+5 1E-4 3t-7 - -
46 Palladiur-100 D, 811 compounds except
those given for W and Y 1E+3 1E+3 6E-7 2€-9 2E-5 26-4
W, nitrates - 1643 SE-7 2€-9 - -
Y, oxides and hydroxides - 1E+3 -7 26-9 - -
4 Palladiue-101 0, ses 100 1604 3E04 1€-5 56-8 -4 23
¥, see ),.Pd - 3e+4 1e-5 St-8 - -
Y, see Pd - 3Ev4 1E-5 4E-8 - -
4 Palladive-103 D, see *00pg 6643 6643 366 %9 - -
Ll wall
100, (78+3) - - - 1E-4 -3
W, see mOPd - 4€+3 2€-6 6E-9 - -
Y, see P - 4E+3 1€-6 SE-9 - -
m Palladium107 D, see $0%p¢ 120 2644 9E-6 - - -
LLT wall Kidneys
100 (4£+4) (2E+4) - 3-8 SE-4 56-3
W, see moPd - 7E+3 3E-6 1€-8 - -
Y, see Pa - L1824 2€-7 €E-10 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
o). 1 col. 2 Col. Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALL Air Water Concentration
No. wei) WCi)  (uCi/m1) (uCiZal)  (uCi/ml) (uCi/m1)
4 Palladiun-109 D, see J00pa 243 6643 3€-6 %-9 3€-5 3t-4
W, see Pd - SE+3 2E-6 8E-9 - -
Y, see 100py - 5E+3 2-6 66-9 - -
4o snm-mzz D, all compounds except
those given for ¥ and ¥ SE+4 2E+5 BE-5 2€-7 - -
St. wall
) - - - 9E-4 9-3
¥, nitrates and sulfides - 2E+5 9E-5 3E-7 - -
Y, oxides and hydroxides - 2E+5 BE-S 3e-7 - -
Y Silver-103 D, see lg?g a5 1645 4E-5 1E-7 SE-4 SE-3
W, see Ag - 1E+5 S5E-5 2E-7 - -
Y, see 10%g - 1645 SE-5 2-7 - -
I Silver-104n? 0, see 102 34 9E 4 45 15; a4 X
W, see 10249 - 1€+5 SE-5 26- - -
Y, see 1"7:9 - 1645 5€-5 2€-7 - -
a7 Silver1082 D, see 10239 2644 7E44 -5 1€-7 3€-4 3€-3
W, see 10205 - 1645 6E-5 2€-7 - -
Y, see Ag - 1E+5 6E-S 26-7 - -
47 Silver-105 0, see 102xg 3643 1643 47 19 45 -4
W, see g - 2€+3 (34 - - -
Y, see “’?Ang - 2643 7E-7 2€-9 - -
& Silver-106a D, see 1029 8E+2 €42 3€-7 1€-9 1€6-5 164
W, see mZAg - 9E+2 AE-7 1€-9 - -
Y, see Al - 9E+2 AE-7 1€-9 - -
4 Sitver-106 0, see 1025 6E+4 2645 8E-5 3-7 - -
St. wall
102 ) - - - 9E-4 9E-3
W, see lDZAg - 2E+5 9%-5 3€-7 - -
Y, see 10%g - 26+5 8E-5 3E-7 - -
Y Silver-108a 0, see 102 6E+2 2642 8E-8 3E-10  9E-6 9E-5
W, see 102“9 - 3E+2 1E-7 4E-10 - -
Y, see Ag - 2E+1 1€-8 3E-11 - -
4 Silver-110m D, see 102 SE+2 1642 5E-8 2%-0  6E-6 6E-5
W, see 1024g - 2642 8E-8 3-10 -
Y, see Ag - 9E+1 4€-8 1£-10 - -
I} Sitlver-111 D, see 102 9(;: " 2603 6E-7 - - -
LLI wa Liver
102 (1£+3) (2€+3) - 2%-9 2-5 26-4
W, see mzAg - 9E+2 4E-7 1€-9 - -
Y, see Ag - 9E+2 4E-7 1€-9 - -
o Silver-112 D, see }ggng 343 8E+3 3E-6 1£-8 4E-5 44
W, see ) oAg - 1E+4 AE-6 1E-8 - -
Y, see 102 - 9E+3 4E-6 1€-8 - -
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Tadle 2 Table 2 Table 3
Occupational Velues Effluent Releases to
Concentrations Sewers
Col. 1 col. 2 Col. €l 1 Col. 2
oral Monthly
Ingestion Inhatation Average
Atomic Radionuclide Class ALY : .14 Water Concentratfon
No. Wi (i) (uCtHal) (uCHAml)  (uCi/m1) (uCi/ml)
) silver-1152 D, see W2g I s 4 1€-7 - -
st. wall
102 (3E%4) - - - 44 4€-3
W, see 19%pg - 944 4€-5 1€-7 .
Y, see Ag - BE+4 3E-5 1E-7 - -
48 Clmiu—IMz D, all compounds except
those givem for ¥ and ¥ 2E+4 Ee4 3%-5 9-8 3E-4 3E-3
W, sulfides, halides,
and nitrates - 1€+5 SE-5 %-7 - -
Y, oxides and hydroxides - 1E+5 SE-5 26-7 - -
® Cadmium-167 D, see 104 264 sEes 2%-5 8E-8 3E-4 3%-3
¥, see O‘CG - ({21 2E-% 8€-8 - -
Y, see 1% - SE+4 2-5 7E-8 - -
48 Cadnium-109 D, see g 302 4 -8 - - -
Kidneys Kidneys
104 (4E+2) (5E1) - 71 6E-6 6E-5
W, see Cd - TE+2 5¢-8 - - -
Kidmeys
104 - (16+2) - %-10 - -
Y, see 1%4q - 1642 SE-8 %-10 - -
a8 Cadmioe-1238 D, see 0%cq 2 %0 *¥-5 - - -
dneys Kidoeys
104 (4E+1) (46+0) - 5E-12 567 56-6
¥, see cd - BE+® 4%-9 - - -
Kidmeys
- (1£91) - €1 - -
Y, see %cq - 141 s€-9  26-11 - -
" Cadnium-113 0, see ¥%cq 2 2620 %-10 - - -
idne: neys
" (3[.1)” (3M+0) - SE-12 4E-7 4E-&
W, see 10%q - 868 % - - -
Kidneys
- (1€+1) - €1 - -
Y, see 0%cq - 1601 -9 %1 - -
48 Cadofum-1lse D, see 2%%cq 3642 5Ee1 %8 - 466 4E-S
Kidneys
- (88+1) - 1’0 - -
v, see 104cq - 1842 SE-8 2610 - -
Y, see 10%Cq - 1642 6E-8 %-0 - -
“ Cadmium-115 D, see 0%cq 9E+2 1643 -7 %9 - -
LLl wall
(1E+3) - - - 1E-5 1e-4
v, see 1%g - 1643 5€-1 26-9 - -
Y, see 2%%a - 1643 6E-2 2%-9 - -
104 - - 6E-5 6E-4
48 Cadmtum-117 D, see 12ca SEe3 1604 5¢-8 2-8
: " W, see 120 - 2604 -6 2€-8 - -
Y, see 3% - 16+4 6E-6 2€-8 - -
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Table 1 Table 2 T
Occupational Valwes €7fluent Releases to
Concentrations Sewers
ol 1 Col. Col. to). 1 Col. 2
Oral Monthly
Ingesticn Inhalation Average
Atomic Radionuclide Class Al Air Water Concentration
¥o. i) WCi)  (uCi/m1) (uCi/m1)  (uCi/m) (uCi/ml)
1) Cadmiva-117 0, see {g:ca 53 164 SE-6 2-8 6E-5 6E-4
¥, see ““Cd - 26+ 7€-6 26-8 - -
Y, see 104cq - 164 6E-6 2%-8 - -
49 Indium-109 0, al} compounds excert
those given for W 2E44 4E+d 26-5 6£-8 3E-4 3E-3
W, oxides, hydroxides,
halides, and nitrates - 6644 3E-5 9E-8 - -
T Indiue-1102 0, see 10310 2644 acod %5 -8 2-4 2%-3
(69.1 min) W, see 1991y - BE+4 2-5 8-8 - -
© Indiun-110 0, see 10010 SEe3 2644 76 2-8 7€-5 7°-4
(4.9 n) v, see In - 264 BE-6 3-8 - .
9 Indive-111 0, see 101 a3 6E+3 M6 9E-9  6E-5  GE-4
W, see In - 6E+3 3t-6 9E-9 - -
4 Indium-1122 D, see }ggxn 2645 6E+S 3E-4 9E-7 2-3 2-2
W, ses 19910 - 7605 3E-4 166 - -
4 Indiva-113a2 D, see W30 ted 1698 6-5 267 7E-4 76-3
¥, see In - 2E+5 BE-S 3i¥-7 - -
) Indiun-114a 0, see 110 3602 6641 3-8 9%-1 - -
LU wall
109 (4€+2) - - - 56-6 -5
¥, see In - 1£+2 4E-8 1€-10 - -
6 Indiua-115a D, see 1001 1604 aged 2%-5 6€-8 2%-4 2-3
v, see 115 - SEed 2%-5 76-8 - -
" Indiue-115 0, see 1031 4 1640 6610  26-12  SE-7 -6
v, see 1091, - 5640 2€-9 e-12 - -
) Ingior-1602 D, see 1001 24 8Ee4 -5 167 d4 33
v, see *““In - 1E+45 SE-5 26-7 - -
. Indiun-11702 0, see 1001 1604 364 1E-§ SE-8 2%-4  2-3
v, see 109 - 2 2-5 6E-8 - -
. Indivr1172 0, seo 1310 664 2648 7€-5 2%-7 8E-4 a-3
¥, see " In - 2E+5 9E-$ 3E-7 - -
© Indiurioa? 0, see 100 4 1645 SE-5 27 - -
St. wall
109 (SE+4) - - - 7€-4 %-3
¥, see In - 1E+5 (134} 26-7 - -
S0 Tin-110 D, al) compounds except
those given for W 4843 1E+4 SE-6 2E-8 SE-5 SE-4
W, sulfides, oxides,
hydroxides, halides,
nitrates, and stannic
phosphate - 14 56-6 2E-8 - -
50 Tin-1m12 0, see 1104 TEed 2648 9E-5 37 16-3 1€-2
v, see 105q - 365 1E-4 “-7 - -
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Tadble 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Cot. 1 Col. 2 1.3 Col.1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radfonuc)ide Class ALl Air Water Concentration
No. weh) WCi)  (uCi/mt) (uCi/m1)  (pCi/m1) (uCi/ml)
50 Tin-113 0, see 110, 2643 1643 SE-7 2-9 - -
LU wal)
110, (2E+3) - - - 3E-5 36-4
W, see sn - 5E+2 286-7 8E-10 - -
50 Tin-117a 0, see 105, 2643 1643 5E-7 - - -
LL] wall Bone surf
10 (26+3) (2643) - 3£-9 3E-5 3E-4
W, see Sn - 1643 6E-7 2E-9 - -
50 Tin-119n 0, see 10, 3643 2643 16-6 3€-9 - -
Ll wa
10 (4E+3) - - - 6€-5 6€-4
W, see sn - 1E+3 4E-7 1€-9 - -
50 Tin-1218 0, see 110, 3643 9E+2 47 16-9 - -
L wal
110 (4E+3) - - - 5€-5 5€-4
W, see sn - 5€+2 26-7 8€-10 - -
50 Tin-121 0, see 110, 6E+3 264 666 28 - -
LLI wal)
10 (6E+3) - - - 8t-5 8E-4
W, see sn - 1E+4 SE-6 26-8 - -
50 Tin-12302 D, see 110n 5E04 1645 5€-5 2-7 7E-4 7E-3
W, see Sn - 1E+45 6E-S 26-7 - -
50 Tin-123 0, see 1%, 5£42 6E+2 37 %-10 - -
LLI wal)
110 (6€+2) - - - 9-6 9E-5
W, see Sn - 2E+2 7¢-8 2€-10 - -
50 Tin-125 0, see 110y o2 942 4€-7 1€-9 - -
LUl wal)
110 (8€92) - - - 6€-6 6€-5
v, see 1105, - o2 167 5€-10 - -
50 Tin-126 0, see 113sn 362 6E+1 2%-8 8E-11  AE6 €5
v, see 1105y - 761 3-8 %-11 - -
50 Tin-127 0, see 120n 7643 2644 8E-6 3-8 9€-5 9E-4
v, see 1105, - 2604 -6 3E-8 - -
50 Tin-1282 0, see 10n 9€+3 e 1€-5 4€-8 164 1€-3
v, see 1105p : 4t 1€-5 5E-8 - -
51 Anumny-usz 0, all compounds except
those given for W BE+4 2E+5 1E-4 3E-7 1€-3 1€-2
¥, oxides, hydroxides,
halides, sulfides,
sulfates, and nitrates - 3E+5 1E-4 4E-7 - -
51 Antinony-116a° 0, see 1135 2644 TEr 3E-5 16-7 3E-4 3€-3
W, see Sb - 1E+5 6E-5 20-7 - -
51 Antimony-116° D, see 115sp 7644 345 1€-4 47 - -
St. wall
15 (9E+4) - - - 1E-3 1€-2
v, see 115 p 3Ee5 1E-4 5E-7 - -
51 Antimony-117 0, see 1135b TE04 2645 9€E-5 3E-7 9E-4 9E-3
¥, see 155p - 305 1E-4 -7 - -
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Table 1 Table 2 Table 3
Occupational Valves Efflvent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Air Water Concentration
¥o. ) WCH)  (uCi/ml) (uCi/ml)  (uCi/m1) (uCi/ml)
51 Antimony-118a D, see 115 6643 24 8E-6 3-8 76-5 7%-s
v, see 155 5643 2644 9%-6 3%-8 - -
51 Antimony-119 0, see 1135 2644 5E44 2%-5 66-8 2%-4 %-3
W, see 1155p 24 3Ee4 -5 4E-8 - -
51 An%!zon¥-§20' D, see M5sp los 4 2-4 -7 - -
16 min t. wa
118 (26+5) - - - 2%-3 2-2
W, see Sb - 5E+5 26-4 TE-7 - -
51 Antimony-120 D, see 1135 1643 2643 9€-7 %-9 1€-5 18-4
(5.76 d) v, see 11555 92 1643 5E-7 2%-9 - -
51 Antimony-122 D, see M55 sz 7 1*-6 36-9 - -
LL] wa
115, (8€+2) - - - 16-5 16-4
W, see 15sp 7602 1643 47 %-9 - -
51 Antimony-124a2 0, see 1155 3E+5 8E+5 4E-4 1€-6 3§-3 3E-2
W, see 1% 2645 6E+5 2-4 BE-7 - -
51 Antimony-124 0, see 1135 €42 902 ac-7 1£-9 7€-6 7E-8
W, see 55 5242 2642 -7 k-0 - -
51 Antimony-125 D, see §}§sn 2643 2643 1€-6 3€-9 3E-5 3€-4
W, see 1155p - 5€+2 2%-7 70 - -
51 Antinony-126a° D, see 255p SEv4 2645 8E-5 3%-7 - -
St. wall
s (7€+4) - - - 9E-4 9%-3
W, see Sb - 2645 8E-5 3€-7 - -
51 Antimony-126 D, see 113sn 6E+2 1643 5€-7 %-9 766 7E-5
W, see 155 5642 5642 2%-7 710 - -
51 Antimony-127 D, see 5y g2 ow 9%-7 3E-9 - -
L] wa
s (BE+2) - - - -5 16-4
W, see 155 7642 9Ee2 47 1€-9 - -
51 Anzlsc:y~}2?2 0, see 5 g 465 2-4 SE-7 - -
.4 min t. wall
15, (1€+5) - - - 16-3 1€-2
W, see 5 - 4€5 2%-4 6E-7 - -
51 Ant imony-128 0, see 113sp 143 4643 26 6E-9 2-5 26-4
(8.01n) ¥, see Sb - 3E+3 1E-6 5¢€-9 - -
51 Antinony-129 0, see 1135 3E43 9E+3 46 16-8 45 44
W, see 155 - 9E+3 4E-6 16-8 - -
51 Antinony-1307 0, see 13sp 2648 6E+4 3%-5 9%-8 3E-4 3E-3
W, see 155p - 8E+4 3E-5 1€-7 - -
51 Antimony-1312 0, see M55p 1644 2644 16-5 - - -
Thyroid Thyroid
18 (26+4) (4E+4) - 66-8  26-4 2-3
W, see Sb - 2E+4 1€-5 - -
Thyroid
- (4E+4) - 68 - -
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Tadle 1 Tadle 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class Ml Afr ¥ater  Concentration
No. (uCi) (uci) (WCi/m1)  (uCi/m1)  (uCi/mY)  (pCi/m1)
52 Tellurium-116 D, a1) compounds except
those given for W 8E+3 2644 9E-6 3E-8 1E-4 1E-3
¥, oxides, hydroxides,
and nitrates - 3E+4 1E-5 4€-8 - -
s2 Tellurfus-12ln D, see 1167e 5E+2 2602 g-8 - - -
Bone surf  Bone surf
16 (7E42) (4E+2) - 5€-0 15 1E-4
¥, see Te - 4E+2 267 6E-10 - -
52 Telluriwe-121 0, see 1icre 3643 4E+3 2-6  6E-9  AE-5  AE-4
¥, see Te - 3C+3 1E-6 4E-9 - -
52 Tellurfum12i D, see 1re 66+2 2602 %8 - - -
Bone surf  Bone surf
116 (1E+3) (5€+2) - 8E-10 1E-5 1E-4
W, see Te - SE+2 2€-7 8E-10 - -

52 Telluriom-123 0, see 26re 5E+2 2%+2 8€-8 - - -
Bone surf Bone surf

116 (1E+3) (5E+2) - 710 25 2-4
¥, see Te - AE+2 26-7 - - -
Bone surf
- (1€+3) - 26-9 - -
52 Telurium-125m 0, see 1167e 16+3 402 2-7 - - -
Bone surf Bone surf
116 1€+3) (1€3) - ®-9 25 2-4
v, see 11bre - 7642 -7 -9 - -
52 Tellurfun-1270 D, see 2167¢ 6642 342 16-7 - 9E-6 9-5
anp™ 6£-10
- 4+, - - - -
v, see 167¢ - 3692 167 40 - -
116 . . . -
Telluriom-127 D, see 367e 7643 24 9E-6 k-8 1E-4 1€
% erurie v, see 1161¢ - 2604 7E-6 2%-8 - -
116 . . . 268
2 Tellurfun-120m D, see J16re 5642 6E+2 -7 %610 TE-6
5 el v, see 1167¢ - 242 -7 -0 - -
2 136 . . . .
TeNurhur129? D, see 1267e A4 6E+4 -5 9E-8  AE-4 4€-3
% enlurhariz W, see 1167¢ - 7644 3E-5 1€-7 - -
52 Teluriue-131m D, see 1167e 3602 €02 2-7 - - -
Thyroid Thyroid
. (6E+2) (16+3) - 26-9 866 8E5
W, see 167¢ - 4602 2-7 - - -
Thyroid
- (9E+2) - 16-9 - -
52 Tellurfw-1212 0, see 167¢ 3643 SE+3 2-6 - - -
Thyroid Thyroid
(6£+3) (164) - 26-8  BE-5  BE-4
W, see 1161e - 5E+3 2%-6 - - -
Thyroid
- (1E+4) - %8 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation A vate cknnge o
Atomic Radi Tid Class ALl U r ater oncentration
Ng.. ¢ Tadionuctiae (uei) (uei) (pCi/ml) (uCi/aml)  (uCi/ml) (uCi/ml)
52 Tellurium-132 0, see 11re 2642 2602 9E-8 - - -
Thyroid Thyroid
116 (7E+2) (8E+2) - 1€-9 9E-6 9E-5
W, see Te - 242 9E-8 - - -
Thyroid
- (6E+2) - 9E-10 - -
52 Tellurive-133a2 D, see 1167¢ 3603 5643 %6 - - -
Thyroid Thyroid
1 (6E+3) (1€+4) - 2-8 9E-5 9E-4
W, see 167e - 5E+3 %6 - - -
Thyroid
- (1€+4) - 2t-8 - -
52 Telluriun-1332 D, see 267e 24 %6 - - -

1E+4

Thyroid Thyroid
(3E+4) (6E+4)

- 2E+4

W, see 116‘2
Thyroid
- (6E+4) - BE-8 - -
52 Tellurium-1342 D, see 167, 2644 2604 €5 - - -
Thyroid Thyroid
116 (2£+4) (SE+4) - 7€-8 3E-4 3E-3
W, see Te - 26+4 1€-5 - - -
Thyroid
- (SE+4) - 7€-8 - -
53 lodine-1202 D, all compounds 164 264 %-6 3-8 - -
Thyroid
(1€+4) - - - 2t-4 2€-3
53 lodine-120? D, #11 compounds ) 9E+3 €6 - - -
Thyroid Thyroid
(8E+3) (1£+4) - 26-8 1E-4 1€-3
53 lodine-121 0, a1l compounds 1E+4 2E+4 8E-6 - - -
Thyroid Thyrotd
(3E+4) (5E+4) - 7€-8 AE-4 4E-3
53 lodine-123 0, al} compounds 3E+3 6E+3 3E-6 - - -
Thyroid Thyroid
(1e+4) (2e+4) - 26-8 1€-4 1€-3
53 lodine-124 0, a1l compounds SE+1 BE¢l 3E-8 - - -
Thyroid Thyroid
(2E+2) (3€+2) - 4E-10 2t-6 26-5
3 lodine-125 0, 811 compounds 4£+1 6E+1 3-8 - - -
Thyroid Thyroid
(1€+2) (26+2) - 3E-10 2E-6 2E-5
53 Todine-126 D, ail compounds 2641 4€+1 1€-8 - - -
Thyroid Thyroid
(7e+1) (1€+2) - 26-10 1£-6 1E-5
52 Todine-1287 0, all compounds e 1645 SE-5 27 - -
St. wall
(6E+4) - - - 8t-4 8E-3
53 Todine-129 0, al} compounds SE+0 9E+0 4€-9 - - -
Thyroid Thyroid
(2€+1) (3t+1) - 4€-11 267 2E-6
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Table 1 Table 2 Table 3
Occupationa) Values Effluvent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class AL Ar Water Concentration
No. (wCi) (i) (uCi/m1) (pCisml)  (uCi/m1)  (pCi/m1)
53 Jodine-130 D, all compounds 4E+2 TE+2 F-7 - - -
Thyroid Thyroid
(1€+3) (2€+3) - 3E-9 2E-5 26-4
53 Jodine-131 D, 811 compounds 3641 SE+1 2€-8 - - -
Thyroid Thyroid
(9€+1) (2£+2) - 2€-10 1€-6 1€-5
53 lodine-13202 D, a)1 compounds 4€03 8E+3 €6 - - -
Thyroid Thyroid
(1E™) (2t+4) - 3-8 1E-4 1€-3
53 lodine-132 D, a1l compounds 4€+3 BE+3 3E-6 - - -
Thyroid Thyroid
(9E+3) (1€+4) - 2%-8 1E-4 1€-3
53 lodine-133 0, a1} compounds 1E+2 3E+2 1E-7 - - -
Thyroid Thyroid
(5€+2) (9€+2) - 1€-9 7€-6 7E-5
53 Iodim—l“z 0, a1 compounds 2644 5E+4 2€-5 6E-8 - -
Thyroid
(3E+4) - - - AE-4 4E-3
53 Todine-135 D, all compounds 8E+2 2643 7€-7 - - -
Thyroid Thyroid
(3€+3) (4E+3) - 6€-9 3E-5 3E-4
54 xenon-1202 Submers fon! - - 1E-5 4E-8 - -
54 xenon-1212 Submers fon? - - 2E-6 1E-8 - -
54 Xenon-122 Submersfon? - - 7€-5 3E-7 - -
54 Xenon-123 Submers ion! - - 6E-6 3-8 - -
54 Xenon-125 Submcriion‘ - - 2E-5 7€-8 - -
54 Yenon-127 Subrers fond - - 1E-5 6C-8 - -
54 Xenon-129m Submersfont - - 2E-4 9€-7 - -
54 Xenon-131m Submersfon} - - 4E-4 26-6 - -
84 Xenon-132m Submersionl - - 1E-4 6€-7 - -
4 Xenon-133 Submers fon! - - -4 56-7 - -
54 Xenon-135m Submersfon? - - 9-6  4E-8 - -
s Xenon-135 Submers iond - - 15 %8 - -
5 Xenon-1382 Submersfon! - - €6 28 - -
55 Cesfum-1257 0, 811 compounds SEv4 1645 6E-s 267 - -
St. wall
(SE+4) - - - 1€-3 1U-¢
55 Cesium-127 D, a1l corpounds 6E+4 9E+4 4t-5 1€-7 9€-4 9E-3
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Table 1 Table 2 Table 3
Occupationsl Values Effluent Releases to
Concentrations Sewers
Col. 1 €ol, 2 Col. 3 Cot. 1 Co). 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class uﬁ' Air Water  Concentration
No. [(T4)) (ui) (WCi/m1) (pCi/m1)  (pCi/m) (pCi/m))
§5 Cesivm-129 D, a1l compounds 2k+4 3E+44 1E-5 SE-8 3¢-4 3-3
55 miwuoz 0, al! compounds 6E+4 2645 BE-5 3&-7 - -
St. wall
(1€+5) - - - 1€-3 1€-2
§5 Cesium-131 D, 811 compounds 2E+4 3644 1€-5 4€-8 3E-4 3-3
55 Cesium132 D, a1l compounds 343 4E+3 26-6 6€-9 4E-5 4E-4
55 Cesium-134m D, a1l compounds 1E+5 1E+5 6E-5 2€-7 - -
St. wall
(1E+5) - - - 2€-3 2€-2
55 Cosium-134 D, 811 compounds 7641 1€+2 4E-8 2€-10 9E-7 9E-6
55 Cesium-135a2 0, 811 compounds 1E+5 2645 8E-5 %7 1€-3 1€-2
55 Cesium-135 0, 811 compounds 7E¢2 1€+3 5€-7 2€-9 1€-5 1E-4
55 Cesfum-136 D, 811 compounds 4E2 TE2 3E-7 9E-10 6E-6 6E-5
5 Cesium-137 0, a1 compounds 1642 2€+2 6E-8 26-10 1€-6 1E-5
55 Ceshu-ﬂBz D, al) compounds 26+4 6E+4 26-5 8t-8 - -
St. wall
(3Ee4) - . - 4E-4 4€-3
56 Bariun-126 D, a1 compounds 6E+3 2644 6E-6 2t-8 8E-5 8t-4
56 Barium-128 0, a1 compounds 5€+2 2t+3 7€-7 2E-9 7€-6 7E-5
56 Barium-131a° 0, a1l compounds 4E+S 1646 6E-4 2E-6 - -
St. wall
(SE+5) - - - 7€-3 7E-2
56 Barium131 D, al) compounds 3€+3 8E+3 3E-6 1£-8 AE-5 AE-4
56 Barium-133m 0, all compounds 2€+3 9Ee3 4E-6 1£-8 - -
(L] wall
(3€+3) - - - 4E-5 4E-4
56 Barium-133 0, all compounds 2E+3 TE42 3€-7 9E-10 2£-5 26-4
56 Barium-135a 0, al) compounds 3E+3 164 SE-6 26-8 4£-5 4E-4
56 Barfum-1392 D, 211 compounds 1E~4 3t 1€-5 4E-8 26-4 26-3
56 Barium-140 0, a1 compounds SE+2 1643 6E-7 2t-9 - -
LL] wald
(6E+2) . - - 8E-6 8E-5
56 Barhn-luz 0, a1l compounds 2E+4 TEH 3E-5 1€-7 3E-4 3£-3
56 Bar{us-1422 D, a1 compounds SE+4 1€+5 6E-5 267 7E-4 7€-3
57 unthanurulz D, all compounds except
those given for W SEes 4 1€+5 SE-5 2e-7 6E-4 6E-3
¥, oxides and hydroxides - 2645 7E-5 26-7 - -
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Table 1 Table 2 Table 3
Occupstiona) Valuves Effluent Releases to
Concentrations Sewers
col. 1 Cot. 2 €1 3 Cl.1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuc)ide Class ALl Alr Water Concentration
No. (weH) WCH)  (Ci/m1) Lim)  Ci/m)  (ii/m1)
57 Lanthanue-132 D, Ple %3 1604 46 -8 45 a4
W, see lla - 1E+4 5€-6 %8 - -
57 Lanthanu-135 D, see 131ta 4c 165 4E-5 -7 SE-4 5€-3
W, see La - 9E+4 AE-S 18-7 - -
57 Lanthanue-137 D, see 231ta 164 €1 %-8 - 264 2%-3
Liver
1 - (7€1) - €10 - -
W, see B,y - 3602 167 - - -
Liver
- (3E+2) - 4“0 - -
57 Lanthanue-138 D, see 131ta 942 4640 16-9 5€-12 1E-5 1*-4
v, see 31 - 1641 6€-9 %®1n - -
57 Lanthanoe-140 D, see 13}ta €42 1603 6€-7 %9 9%-6 -5
W, see La - 1E+3 5¢-7 26-9 - -
57 Lanthans-141 D, see 131t 463 9+3 4E-6 1€-8 SE-5 SE-4
v, see 1y - 1604 SE-6 %-8 - -
57 Lanthanum-1422 D, see 131ta 8+3 %04 %-6 3-8 1€-4 1%-3
v, see Bl - 34 1E-5 5E-8 - -
57 Lanthanue-1432 D, see P 4Eed 1645 45 1%-7 - -
St. wall se-4 s€-3
(AEw8) - - - - -
W, see Bty - 9Ee4 s 17 - -
58 Cerium-134 W, al) compouwnds except
those given for Y SE+2 T€+2 3¢€-7 1€-9 - -
LLT wal
(6E+2) - - - 8€-6 8-S
Y, oxides, hydroxides,
and fluorides 7642 3€-7 9E-10 . -
58 Cerfum-135 W, see 124ce 2643 4E43 2%-6 5€-9 2%-5 2%-4
T see 13%¢e - 4643 2-6 56-9 - -
58 Cerfum-137 W, see 134ce 263 4e3 2%-6 6E-9 - -
LL]l wall
15 (26+3) - - - 3%-5 %-4
Y, see Ce - 4E+3 26-6 5€-9 - -
58 Cerium-127 ¥, see 134ce SE4 1645 6£-5 2%-7 764 7%-3
Y, see Ce - 1E+5 SE-5 26-7 - -
8 Cerfum-139 v, see 1ice 5643 8642 3%-7 16-9 7€-5 -4
Y, see 2¥ce - 7692 3%-7 %-10 - -
58 Cerfum-141 , see 134, 2643 7E+2 3€-7 16-9 - -
LU wall
134 (26+3) - - - 3€-5 3E-4
Y, see 1 - 6692 2%-7 8E-10 - -
58 Cerivm-143 W, see 1¥ce 1643 293 8€-7 3E-9 - -
LLI wall
134 (16+3) - - - 2-5 2%-4
Y, see P%ce - 263 77 2%-9 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. Col. Col.
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALT Afr Water Concentration
No. weh) (WCi)  (Ci/m1) (uCi/m)  (uCi/ml) (uCi/ml)
58 Cerfun-144 W, see 1¥ce 22 341 16-8 - - -
LLY wall
13 (36+2) - - - 36 *-5
Y, see Ce - 1€+1 6E-9 2€-11 - -
59 Praseodymiutrlaﬁz W, all compounds except
those given for ¥ SE+4 2645 1E-4 3t-7 - -
St. wall
(7€+4) - - - 1E-3 1€-2
Y, oxides, hydroxides,
carbides, and flucrides - 2E+5 9E-S 3€-7 - -
59 Praseodyniva-1372 W, see 13opr a4 245 6E-5 2-7 56-4 56-3
, see Pr - 1E+S 6E-5 28-7 - -
59 Praseodymium-13%m W, see }ggpr 1E+4 S5E+4 2-5 8t-8 16-4 1€-3
Y, see 3pr - AE+4 2-5 6£-8 - -
59 Praseodymium-139 W, see Bgrr 464 1645 SE-5 26-7 66-4 663
Y, see Pr - 1E+5 5E-5 2E-7 - -
59 Praseodymiun-132n2W, see 13r 8i+4 2645 7€-5 2-7 1E-3 1€-2
Y, see Pr - 1E+5 6E-5 2e-7 - -
59 Praseodymium-142 W, see 13cPr 1643 2643 9E-7 3-9 -5 -4
Y, see Pr - 2E+3 8E-7 3€-9 - -
59 Praseodymium-143 W, see 136pr 92 8E+2 3E-7 1€-9 - -
LLI wall
136 (1E+3) - - - 2-5 2%-4
Y, see Pr - TE+2 3E-7 9E-10 - -
59 Praseodymium-1447 W, see 136pr 304 145 SE-5 267 - -
St. wail
136, (8E+4) - - - 6E-4 6E-3
Y, see Pr - 1E+5 SE-5 2E-7 - -
59 Praseodyntum 145 W, see 1icpr 363 943 4€-6 16-8 45 4E-4
Y, see 1y - 8E+3 3E-6 1€-8 - -
59 Praseodyniue-1472 W, see 136pr SEeq 2645 8E-5 3E-7 - -
St. wall
136 (8£+4) - - - 1E-3 1€-2
Y, see 136y - s 8E-5 3€-7 - -
60 Neod)ﬂ\w-l%? W, all compounds except
those given for Y 1644 6E+4 2E-5 8E-8 2E-4 2E-3
Y, oxides, hydroxides,
carbides, and flucrides - SE+4 28-S BE-8 - -
€0 Neodynium-138 W, see 130Nd 2643 6643 3E-6 9€-9 35 -4
Y, see 13ng - 543 2%-6 76-9 - -
60 Neodymium-136s W, see J3cNd 53 2604 E-6 2€-8 7€-5 7E-4
Y, see 13ng - 144 6E-6 26-8 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class A’L‘? Air Water Concentration
¥o. (uct) (i) (uCi/ml) GuCi/m1)  (uCi/ml) (uCi/ml)
60 Meodymiue-1397 W, see 1iond 94 3645 1€-4 SE-7 1€-3 1€-2
Y, see 136ng - 3645 1E-4 aE-7 - -
60 Neodynium-141 W, see ﬁ"m 2645 7€ 3E-4 1E-6 2%-3 2%-2
Y, see 136y - 6E+5 3%E-4 9E-7 - -
60 Neodyatus-147 W, see 136ng 1643 9E+2 -7 1E-9 - -
LLT wall
136 (1€+3) - - - 2%-5 %-4
Y, see Nd - BE+2 4E-7 1£-9 - -
60 Weodynium-1497 W, see 12ina 1644 364 1-5 4E-8 1E-4 1€-3
V. see 136ng - 24 1E-5 3E-8 - -
60 Neodyalum-1517 W, see 130w 7Ee4 2605 8E-5 3-7 9E-4 9E-3
Y, see N - 2€45 BE-S 3E-7 - -
61 ?rouu-iurlllz W, all compounds except
those given for Y SE+4 2E+5 BE-S 3E-7 - -
St. wall
(6E+4) - - - BE-4 8E-3
¥, oxides, hydroxides,
carbides, and fluorides - 2E+5 7€-5 2£-7 - -
61 Prosethiua-143 W, ses 1ilpa S€43 6E+2 2-7 BE-10  7E-S 7E-4
Y, ses 1lpg - 7Ee2 3E-7 1€-9 - -
61 Provethive-164 ¥, see Lilpa 1643 1642 5E-8 2610 265 26-4
Y, see 141y - 162 5€-8 2%-10 - -
61 Prosethium-145 W, see 2lpg 1644 2642 7-8 - 16-4 1€-3
Bone surf
- - (2642) - %10 - -
Y, see 14lpa - 22 8E-8 310 - -
61 Promethium-146 W, see }:In 263 5841 2%-8 711 265 26-4
Y. seo Mlpg - aeel 2%-8 6E-11 - -
61 Prosethiur147 ¥, see 1lpg dea e 5E-8 - - -
LLI wa Bone surf
11 (5€+3) (26+2) - -0 7E-5 -4
Y, see 14lpy - 162 66-8 2%-10 -
61 Prosethiue-148e ¥, see 1i1ra TE02 32 1€-7 4-10 1S 1E-4
Y, see Pa - 3E+2 1€-7 5€-10 - -
61 Prosethium-148 W, see 141pa ter2 5692 2%-7 810 - -
LD wall
101 (5£+2) - - - 7%-6 7E-5
Y, see 141py - SEe2 27 76-10 -
61 Promethiua-149 ¥, see 1lpn 1643 2643 8e-7 3E-9 - -
LLI wall
- Qe3) - - - %5 24
Y, see Pa - 2E+3 8E-7 2£-9 - -
61 Provethius-150 W, ses 14lpg 5603 2604 86-6 3-8 75 7E-4
"
Y, see 141pg - 2644 76-6 26-8 - -
61 Prosethiue-151 W, see 14lpg 243 4603 1E-6 5€-9 2%-5 2-4
"
Y. see 1lpg - 343 1£-6 4-9 -
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Table 1 Table 2 Table 3
Occupationa) vValues Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Konthly
Ingestion 1nhalation Average
Atomic Radionuclide Class ALl Afr Water Concentration
No. (WCi) (uCi) (WCi/m1)  (Ci/m1)  (CH/m))  (uEi/m))
62 Samariurllbz W, all compounds 3E+4 1E+5 AE-5 1E-7 AL-4 4E-3
62 Samariu«r]dlz ¥, a1 compounds S5E+4 2E+5 8E-5 26-7 - -
St. wall
(6E+4) - - 8E-4 8E-3
82 Smariur1422 ¥, all compounds BE+3 3E+4 1€-5 4E-8 1€-4 1E-3
02 Samarium-145 W, all compounds 6E+3 SE+2 28-7 7€-10 8E-5 8E-4
62 Samar jumr 146 ¥, 211 compounds 1E+1 4€-2 1E-11 - - -
Bone surf Bone surt
(3£+1) (6E-2) - 9E-14 3t-7 3E-6
62 Samar fum-147 W, all compounds 2E+1 AE-2 2€-11 - - -
Bone surf  Bone surf
(3E41) (7€-2) - 1€-13 4£-7 4E-6
62 Samarium-151 W, al) compounds 1E+4 1642 AE-8 - - -
LLI wah) Bone surf
[B132)] (2€+2) - 2£-10 2t-4 2€-3
62 Samarium-153 ¥, a)} compounds 2843 3€+3 1€-6 40-9 - -
LI wah)
(2€+3) - - - 3E-5 3€-4
62 Samariue-1552 W, al} compounds 6Evd 2645 95 3E-7 - -
St. wall
(8E+4) - - - 1E-3 1E-2
62 Samariun-156 ¥, a}) compounds SE+3 9E+3 4E-6 1€-8 7E-5 7€-4
63 Europium-145 ¥, a}) compounds 243 2643 8E-7 -9 2E-5 26-4
63 Europium-146 ¥, all compounds pk] 1E+43 SE-7 26-9 -5 1€-4
63 Europium-147 ¥, all} coapounds 3€+3 2643 7€-7 2t-9 4E-S 4E-4
63 Europium-148 ¥, 811 compounds 1€+3 AE+2 1€-7 5€-10 1€-5 1€-4
63 Europium-149 ¥, al) compounds 1E+4 3E+3 1E-6 4E-9 2E-4 26-3
63 Europium-150 ¥, al} compounds 3E+3 8E+3 4E-6 1€-8 AE-5 AE-4
(12.62 h)
63 Europium~150 ¥, al) compounds 8E+2 2E+1 8E-9 3¢-11 1£-5 1E-4
(38.2y)
63 Europism-1520 ¥, al} compounds 3E+3 6E+3 3E-6 9€-9 4E-S AE-4
63 Europium-152 ¥, at) compounds 8E+2 2641 1€-8 3E-1 1E-5 1€-4
63 Europium-154 ¥, al} compounds SE+2 2641 8E-9 3E-1 7E-6 7€-5
63 Europiue~155 W, a}} compounds AE+3 9E+1 4€-8 . SE-5 SE-4
Bone surf
- (1€+2) - 26-10 - -
63 Europium-156 ¥, a}) compounds 6E+2 SE+2 2e-7 6£-10 8E-6 8E-5
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
tol. 1 o). 2 tol. 3 Col.1 Col. 2
Ora) Monthly
Ingestion Inhalation Average
Atosic Radiomuc!ide Class ALl Air Water Concentration
o, i) W)  (Ci/ml) GLTm1)  (uCi/ml) (uCi/al)
3 Europium-157 ¥, al) compounds 2E+3 SEe3 2E-6 7€-9 3E-5 3E-4
63 Europium-1582 W, all compounds 264 SEed 265 8E-8 k-4 3€-3
) Gadolinium-2452 D, all Compounds except
those given for ¥ 2E+5 BE-S 287 - -
st wall
(5Ee4) - - - 6E-4 -3
W, oxides, hydroxides,
and fluorides - 2% -5 27 - -
& Gadolinivm-146 D, see 14%d 143 w2 sE-8 2%-10 25 %1
v, see M%q - 3642 1£-7 €20 - -
o GadoMnium-147 D, sae ;&4 243 o3 2%-6 6£-9 3%-5 3%-4
v, see Wgq - a3 ;-6 569 - -
o Gadolinium-148 D, see 1454 €01 -3 ¥-12 - - -
Bone surf Sonme surf
1 (26+1) %-2) - %1 37 3%-6
v, see M%q - 3%-2 ¥ - - -
surf
- (6€-2) - 81 - -
o GadoMnium-149 D, see }:{'ﬁ 303 243 97 2%-9 45 €4
W, see - 2E+3 1E-6 k32 ] - -
64 Gadolinfum-151 D, see 1*3gq 5Ee3 aEe2 2%-7 - 9E-5 9”4
Mm surf .51
- +2) - -10 - -
v, see ¥5gq - 16+3 SE-7 2-9 - -
™ Cadolintum-152 D, see 1%gq 2% 1€-2 12 - - -
(M surf  Sone surf
3Ee1) (26-2) - -1 A7 a6
W, sea 14554 . aE-2 21 - - -
Bone surf
- {8£-2) - 3E-13 - -
& Gadoliniun-153 O, see 1%56q sEe3 12 [ - E-S st-4
(;zn;)wrv
- + - %-10 - -
W, see 1¥55q - BEe2 27 810 - -
® Gedolinium-159 D, see 1$5cq 3603 8E+3 3%-6 16-8
' - -5 a4
v, see M%q - [333] 26-6 8E-9 - -
6 Terbive-1472 W, a}) compounds 943 3t -5 5e-8 %-4 1£-3
&5 Terbium- 149 ¥, al) compounds 5E¢3 TEQQ 3%-7 1*%-9 JE-S -4
€ Terdiuer 150 ¥, a1l coapounds sEe3 24 *%-6 %8 75 3
65 Terdiue-151 ¥, al) compounds BEe3 9E+3 eE-6 1£-8 SE-S SE-4
65 Yerbium 153 ¥, al) compounds S5Ee3 Fe3 k-5 -8 JE-5 e
65 Terbiue-154 ¥, a}) compounds 283 3 x5 669 %5 2%-4
65 T e1s§ W, a1 cospounds 3 %3 *-6 18 BE-S  ee-e
65 T e ¥, aM ¢ nds » - ‘
PPV . ompou 243 34 165 s x4 2-3
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Table 1 Table 2 Table 3
Occupationa) Values Efflvent Releases to
Concentrations Sewers
Col. 1 Co}. 2 Col. Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Afr Water  Concentration
No. (uCi) (uCi) (pCi/m1) (pCi/my)  (pCi/ml) (uCi/m1)
65 Terbium-156m W, all compounds 7643 8E+3 3E-6 1E-8 1E-4 1€-3
(24.4 1)
65 Terbium-156 W, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1€-4
65 Terbium-157 ¥, all compounds SE+4 3642 1e-7 - - -
Ul wall Bone surf
(SE4) (6E+2) - 8E-10 7E-4 7€-3
65 Terbium-158 W, a1} compounds 143 2E+41 8E-9 3E-11 2E-5 2E-4
65 Yerbium160 W, 2}l compounds 8E+2 2E+2 9E-8 3E-10 1€-5 AE-4
65 Terbiumr161 ¥, al} coepounds 2643 2643 7€-7 2€-9 - -
tLl wald
{2€+3) - - - 3E-S 3t-4
66 Dysprosiua-155 ¥, all compounds 9E+3 364 1E-5 4£-8 1E-4 1E-3
66 Dysprosium-157 W, all} compounds 2644 GE+4 3E-S 9E-8 3E-4 3E-3
66 Dysprosium-159 W, al} compounds 1E+4 2E+3 1E-6 3E-9 26-4 28-3
66 Dyspros{um-165 ¥, a1} compounds 1E+4 SE+4 2t-5 6E-8 2E-4 2E-3
66 Oysprosium-166 W, all compounds 6E+2 7€+2 3€-7 1€-9 - -
Ll wald
(BE+2) - - - 1E-5 1€-4
67 “olnlurls.'xz ¥, a1 compounds AE+4 2E+5 6E-5 2e-7 6E-4 6E-3
67 Holwium-1572 ¥, al} compounds 3E+5 1E+6 6E-4 26-6 4e-3 AE-2
67 Holmium-1592 ¥, all compounds 26+5 1E+6 4c-4 1€-6 3E-3 3€-2
67 Holmium-161 W, 21} compounds 1E+5 AE+S 26-4 6£-7 1E-3 1€-2
67 Holwium-16287 ¥, 81 compounds SE+4 365 1E-4 4€-7 7€-4 7€-3
67 Holaiuw1622 W, #)) compounds 5E+5 2646 1€6-3 366 - -
St. wal)
(8E+5) - - - 1E-2 wn-1
67 Holmiue-164a’ ¥, ah) compounds 1E+5 3645 1:E-4 4E-7 1€-3 1E-2
67 Holmim-1642 W, al) compounds 2645 6Ee5 -4 %7 - -
St. wall
(2E+5) - - d 3E-3 3€-2
67 Holmium-166m ¥, al) compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmiuve~166 ¥, a}) compounds 9E+2 2643 7€-7 26-9 - -
LL] wal}
(9€+2) - - - 1€-5 1€-4
67 Ao lmium-167 W, a}) compounds 2644 6E+4 26-5 8t-8 26-4 2€-3
68 Erb{um161 ¥, al) compounds 2644 6E+4 3E-5 9€-8 26-4 26-3
68 Erdium-165 ¥, al) compounds 6E+4 2E+S B8E-5 3&-7 9E-4 9E-3
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Tadle 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Ora) Monthly
Ingestion Inhalation Average
Atomic Radionudlide Class Air Water Concentration
No. (uct) (Ci)  (Ci/ml) (Ci/al)  (uCi/ml)  (pCi/ml)
68 Erbium-169 ¥, all compounds 3E43 3E+3 1E-6 4E-9 - -
LU wal
(4€+3) - - - SE-5 5E-4
68 Erbium-171 W, all compounds a3 1644 -6 16-8 SE-§ Se-8
8 Erbive-172 W, a1 compounds 1643 1643 6E-7 2%-9 - -
LLT wal)
(1E+3) - - - 2-5 %-4
9 Thuljue-1622 W, a1l compounds 764 3605 1E-4 a7 - -
st. wall
(7e+4) - - - 1E-3 1€-2
69 Thulfuw-166 W, all compounds 4E+3 1644 6E-6 -8 6E-5 L)
69 Thulium-167 W, all compounds 2643 2643 8€-7 -9 - -
LT wall
(2€+3) - - - 3E-5 -4
69 Thulium-170 ¥, all compounds seez 22 9€-8 3€-10 - -
LLI wa
(1E+3) - - - 1£-8 1E-4
69 Thul fum-171 W, all compounds 14 3642 17 - - -
LI wall Bone surf
QAE+4) (6E+2) - 8E-10 264 %-3
69 Thulium-172 W, all compounds 7602 1643 5¢-7 %-9 - -
LLT wall
(8E+2) - - - 1E-§ ;-4
69 Thuliue-173 ¥, all cempounds ag+3 1644 56-6 28 6E-5 &4
69 Thultum-1752 ¥, a1l compounds TEe4 365 1E-4 &7 - -
St. wall
(9€+4) - - - 1E-3 1E-2
70 Ytterbium-1622 W, all compounds except
those given for Y 7644 3E+5 ;-4 47 1€-3 -2
Y, oxides, hydroxides,
and fluorides - 3E+5 1€6-4 -7 - -
70 Ytterbim-166 W, see Jolvy 1643 2643 8€-7 3%-9 2%-§ %4
Y, see 152 - 2643 8E-7 3E-9 - -
70 Ytterbiv1672 W, see 162y 3£+5 BE+S 3E-4 1°%-6 a3 a2
Y, see - TE+5 3E-4 1E-6 - -
70 Viterbiue-169 W, ses 1oovh 243 8E+2 4E-7 1€-9 2%-$ -4
Y, see 520 - 7642 3€-7 1€-9 - -
) Yiterbim-175 W, see 1B2np 3643 4843 15 -9 - -
LI wal
162 (3E+3) - - - 45 aE-4
Y, see ¥2vp - 3643 1£-6 SE-9 - -
70 Yeterbium1772 W, see Jo2vb %44 SEed 2-5 7e-8 %-4 %*-3
Y, see Yd - Se+4 2€-5 6E-8 - -
70 Yiterbive-1787 W, see 152, 164 A 2-5 6€-8 %4 2%-3
Y, see Yb - 4EH4 2E-5 5E-8 - -
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Table 1 Table 2 Table 3
Occupational Values Effluvent Releases to
Concentrations Sewers
col. 1 Col. 2 Col.3  Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuc)ide Class ALl Air Water Concentration
No. (wei) WCi)  (uCi/ml) (Ci/m1)  (uCi/m1)  (uCi/ml)
71 Lutetium-169 W, all compounds except
those given for Y 3643 4643 2%-6 66-9 3E-5 %4
Y, oxides, hydroxides,
and fluorides - 4E+3 2E-6 6€-9 - -
n Lutetium-170 v, see 15010 1643 2643 9E-7 3t-9 2-5 2%-8
Y, see 189y - 2643 8E-7 3t-9 - -
n Lutetium-171 W, see 1831 2643 2643 8E-7 3t-9 3E-5 3E-4
Y, see 19y - 243 8E-7 3t-9 - -
n Lutetiun-172 W, see 1601, 1643 1643 5E-7 2-9 15 1E-4
Y, see Lu - 1E+3 SE-7 26-9 - -
7 Lutetiun-173 W, see 169, 5E+3 3602 16-7 - 7-5 -4
Bone surf
169 - (5E+2) - 66-10 - -
Y, see 189y - 3602 -7 4-10 - -
n Lutetivm-174n W, see 1%y 2643 2642 1€-7 - - -
LLT wall Bone surf
169 (3E+3) (36+2) - 56-10  AE-S 54
Y, see 169, - 22 9-8 k-0 - -
n Lutetiun-174 W, see 169, 5E+3 1642 5E-8 - 76-5 7E-4
Bone surf
169 - (2£42) - -0 - -
Y, see 189y - 2642 66-8 -0 - -
n Lutetivm-176m W, see 1501y 8E+3 3ie4 1E-5 3-8 1t-4 1*-3
Y, see 1891y - 244 9C-6 3*-8 - -
n Lutetiun-176 W, see 290y 7602 5640 2%-9 - 16-5 1E-4
Bone surf
- (JE+1) - 2611 - -
v, see 109y - 80+0 3%-9 e - -
2! Lutetiom-177m W, see 5% 7e+2 102 56-8 - 165 -4
Bone surf
) (1£+2) - 2610 - -
v, see 151, - 8E+1 3E-8 110 - -
n Lutetium-177 W, see 169, 2643 2643 -7 -9 - -
LLY wall 45 -4
(3E+3) - - - - -
v, see 9y - 2643 %7 39 - -
n Lotetion-178n2 W, see 1791y 5E4 2645 8E-5 37 - -
o 8E-4 8r-3
(5E+2) - - - - -
v, see 1690 - 2645 765 2t-7 - -
n Lot 1768 W see 26900 4548 1695 oF-5 267 - .
St owall s o3
(3£+4) - - - i :
v, see Ly - 1645 56-5 2-7 - -
: 169 c . - - - 9E-4
-17 W, ot o1 6643 2t+4 BE-6 3-8 9C-5
n Lutetium-173 Ve es b 264 6E-6 3-8 . -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Rad onuclide Class AL"?e Air Water Concentration
. (Wet) (WC1)  (uCi/ml) (Ci/m))  (uCi/m))  (uCi/ml)
72 Hafniue-170 0, all compounds except
those given for W 3Ee3 6E+3 2t-6 8E-9 4E-5 4E-4
W, oxides, hydroxides,
carbides, and nitrates - SE+3 26-6 6E-9 - -
72 Hafnive-172 0, see Y04 103 9E+0 -9 - 2-5 2%-4
Bone surf
170 - (2E41) - €N - -
W, see Ht - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - -1 - -
7 Nafniue-173 0, see 170uf 5Ee3 1644 5€-6 2€-8 7E-5 7E-4
W, see 104t - 164 56-6 %-8 - -
” Hatniua-175 0, see 0 343 9E+2 aE-7 - 45 a4
Bone surf
170 - (1E+3) - 1€-9 - -
W, see M0u¢ - 1643 SE-7 2%-9 - -
72 Wafnim-177? 0, see 170uf 2644 Ev4 2%-5 8€-8 3E-4 3€-3
W, see YO0ur - 9E+4 a5 16-7 - -
72 Hafniue-178a 0, see 10 3642 1640 SE-10 - 3€-6 3€-5
Bone surf
170 - (26+0) - 3E-12 -
W, see Hf - SE+0 2€-9 - - -
Bone surf
- (9E+0) - ®-n - -
72 Hafnium-179 D, see 170’" 1£+3 3642 1E-7 - 1£-5 1E-4
Bone surf
- (6€+2) - BE-10 - -
v, see U0y - 6642 37 8-10 - -
2 Hafnius-180m D, see %;g"m 7643 264 9E-6 3-8 -4 16-3
W, see 1 Onf - 3 1£-5 4-8 - H
72 Hatniue-181 D, see Y0 1643 202 76-8 - 2-5 26-4
Bone surf
”a” - (4€+2) - 6€-10 - -
W, see Y0y - 4Ee2 2%-7 6€-10 - -
7 Nafniue-182e7 D, see 1out a5 9+ 4€-3 -7 SE-4 5€-3
W, see Hr - 1E+S 6E-5 28-7 - -
72 Hafnium-182 0, see 1704¢ 2642 8E-1 kW0 - - -
(lom surf  Bone surf
4€+2) (26%0) - 2%6-12 S SE-5
v, ses 0 - 3640 1£-9 - - -
Bome surf
- (76+0) - €1 - -
72 Watetae-1832 0, see 10 2.4 SEwt 25 668 -4 33
v, see V0y¢ - 6E+4 2%-5 8-8 - -
72 Hafnium-184 D, see 170ur 2643 8E+3 3%-6 1€-8 3%E-5 -4
¥, see (14 - 6£+3 3€-6 9t-9 - -
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Table 1 Table 2 Table 3
Occupatjona) Yalues Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Ora) Konthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Air Water Concenmtration
¥o. Weh) (WCi)  (uCi/m) (uCiMw)  (uCi/m)) (uCi/m1)
73 Yantalurnzz ¥, all compounds except
those given for Y AE+4 1E+5 5€-5 2€-7 5t-4 SE-3
Y, elemental Ta, oxides,
hydroxides, halides,
carbides, nitrates,
and nitrides - 1E+5 4E-5 1E-7 - -
7 Tantalum-173 ¥, see 1727, 7643 2644 8E-6 3-8 95 9€-4
Y, see Ta - 2E+4 7€-6 2E-8 - -
73 Tantaluw-1742 W, see T 34 1695 45 1€-7 AL-4 43
Y, see Ta - 9E+4 AE-5 1E-7 - -
73 Tantalum-175 v, see 127, 6643 2644 7-6 2-8 8t-5 8E-4
172
Y, see Ta - 1E+4 6E-6 26-8 - -
7 Tantatum-176 v, see 121a 125 1644 SE-6 2-8 SE-5 SE-4
Y, see Ta - 1E+44 SE-6 2E-8 - -
73 Tantalue-177 ¥, see 1214 1604 2004 86-6 3-8 2-4 26-3
Y, see Ta - 2644 7¢-6 2E-8 - -
7 Tantalus-178 v, see 121a 244 9Ee4 45 167 26-4 2-3
Y, see - 7E+4 3E-5 1€-7 - -
n Tantalus-179 W, see 1721a 2604 5643 2%-6 8€-9 3t-4 3E-3
Y, see Ta - 9E+2 4E-7 1€-9 - -
7 Tantalar180s W, see 177a 204 7604 3-5 9%€-8 36-4 3€-3
Y, see Ta - (132 ] 2€-5 8E-8 - -
7 Tantalue-180 v, see 1727 1643 age2 26-7 6E-10 265 2t-4
Y, see 172y, - 2641 16-8 k-1 - -
73 Tnntah.-lsz-z ¥, see 172" ﬁ's " SE+5 26-4 8E-7 - -
. wa
(2€+5) - - - 3-3 -2
Y, see 1727, - 4g+5 2%-4 6E-7 - -
7 Tantalue-182 v, see 1727, 8E+2 3692 16-7 SE-10  1€-5 16-4
Y, see Ta - 1842 6t-8 2€-10 - -
7 Tantalum-183 v, see Y2y, 992 1643 SE-7 2-9 - -
LI wald
(1€+3) - - - 26-5 26-4
Y, see V721, - 1643 €7 16-9 - -
7 Tantalue-184 v, see 11274 2643 SEe3 2%-6 8E-9 3-8 3€-4
Y, see V21, - €43 26 7-9 - -
73 Tantalwr1ss? W, see 121 34 7644 -5 17 4E4 4Ed
Y, see Ta - (137} 3€-5 9E-8 - -
7 Tantalow1862 ¥, gee 1727, SEed 2645 16-4 3€-7 -
(;t. -)ull
o - - - - .
7 1€6-3 16-2
Y, see 725, - 265 9E-5 3%-7 - -
iz Tungsten-176 D, 1) compounds 1€+4 SE+4 2E-5 7€-8 1€-4 1€-3
i Tungsten-177 D, a1 compounds 2644 9E+4 -5 -7 3E-4 3€-3
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Teble 1 Tuvle 2 Table 3
Occupational ¥atees Effluent Releases to
Concentrations Sewers
Ooi.1 <ol 2 Col.3 Tol.1 Col.2
srei Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl [ 4 Water Concentration
No. i) ) Ci/ml) (CHA)  (uCi/ml) (uCi/mB)
74 Tungsten178 0, al) compounds 5E43 204 8-6 3-8 -5 TE-4
74 Tungsun—lnz D, al) compounds Skeb e TE-4 ZE-% JE-3 -2
74 Tungsten-181 D, all compounds 2E4 3644 1E-5 S5E-8 %4 %3
k2] Tungsten-185 D, 811 compounds 2E+3 JE+3 3E-6 9€-9 - -
ui wan
(3E+3) - - - 45 e
74 Tungsten-187 B, all compounds s %3 -6 13 35 -4
74 Tungsten-188 D, all compounds RES2 1321 9€-7 9 - -
W vl
(5E42) - - - 76-6 s
75 Rheni«-]]?z D, all compounds except
those given for W SE4 3E+S 1E-4 4E-7 - -
Bt. wall
Q@Ess) - - - %3 %2
W, oxides, hydroxides,
and nitrates - AE+S *E-4 5E-7 - -
75 Rhentue178? D, see re 7En 305 ®-4 &7 - -
St. wall
1, (1%s) - - - €3 %62
v, see Ype - 3E+s UE-4 Ay - -
”» Rhenium-181 0, see 77ne 5E43 e -5 1E-8 75 TE-R
v, see YRe - 843 4-6 18 - -
75 Rheniua-182 0, see 17e 7% e SE-6 268 SE-5  9E-4
(12.7 b) W, see 72e - 264 -6 28 - -
75 Rheniua182 D, sea 177k 1€ % Y6 -9 25 24
(64.0 h) v, see ke - 2643 %1 s - -
7 Rhenimrises D, see 1% 2643 3643 €-6  &E3 -5 -4
V. see Vn - €2 z7 W - -
75 Rhenium-184 D, see 17re 23 a3 *-6 k-5 I
W, see Vne - e sE7 2%y - -
75 Rhentm-186a O, see M7Re 1643 243 - - -
$t. wall St. wall
. (26+3) (2643) - X9 25 26-4
W, see = - 2£+2 -8 -19 - -
75 Rhentum-186 0, see 177k 2603 3643 iH-6 e 3E-5 -4
W, see Vng - 7eed Y1 %A - -
75 Rhenium-187 0, see Vre E+5 85 w4 - -3 8E-2
st. wall
- - 196+5) - 6 - -
¥, see 7ge - 1645 &5 7 - -
75 henium-losa® D, see 177z 1] 1645 665 %7 163 162
v, see U7pe - 126 &5 %7 - -
7 Rheniue-188 D, see 1772 2643 3E03 -6 a9 25 264
W, see Ve - 363 X6 &3 - -
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Table 1 Table 2 Table 3
Occupational Values Effivent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Air Water Concentration
No. (pCi) (i) (uCi/m1) (uCi/m))  (uCi/ml) (uCi/m1)
75 Rheniue-189 D, see 177xe 3643 5E+3 26-6  7E-9 4ES 4E-4
¥, see Re - 4E+3 2E-6 6E-9 - -
76 Os-iurleuz 0, all compounds except
those given for W and ¥ 1E5 4E45 26-4 SE-7 1E-3 1E-2
¥, halides and nitrates - SE+S 2t-4 7€-7 - -
Y, oxides and hydroxides - SE+5 2E-4 6E-7 - -
76 Osmiuwr1812 D, see 1500 1604 aEs4 -5 668 24 263
W, see leo°‘ - SE+4 26-5 6E-8 - -
Y, see 0s - SE+4 2£-5 6E-8 - -
7 Osnium-182 0, see 1500 2643 ] 2%-6 8E-9 3E-5 3E-4
W, see “005 - 4E+) 26-6 6E-9 - -
Y, see Os - 4643 2E-6 6E-9 - -
13 Osnfue-185 0, see }:gos 2643 SE+2 2-7 7E-10 365 3E-4
W, see 18005 - 8E+2 3E-7 1€-9 - -
Y, see "~ 0s - 8E+2 3¢-7 1€-9 - -
76 Osmiuwr-18%a D, see iggOs BE+4 2£+5 1E-4 3E-7 1€-3 1E-2
W, see 13005 - 2845 9E-S 3E-7 - -
Y, see Os - 2645 7€-5 26-7 - -
76 Osmive-191m D, see %ggm 1E+4 3E+4 1€-5 AE-8 26-4 2E-3
¥, see 1000 - 26+4 8E-6 3E-8 - -
Y, see 8%; - 2694 7€-6 2€-8 - -
76 Vsmium-191 D, see 18005 2643 2E+3 9E-7 3E-9 - -
L wall
180 (3e+3) - - - 3E-S 3k-4
¥, see wo; - 2643 7€-7 2E-9 - -
Y, see Os - 1E+3 6E-7 2E-9 - -
% Osmivw193 D, see 18%; 2643 sE+3 %6 669 - -
L] wat}
180 (26+3) - - - 2E-$ k-4
¥, -see ;0,08 - 3E43 1€-6 4E-9 - -
Y, see os - 3€e3 %-6 AE-9 - -
76 Osmiu-1o4 D, see 180g, aE2 401 -8 611 - -
Ll watd
180 (6E+2) - - - 8E-6  8E-§
¥, see 15005 . 6£+1 26-8 8£-11 - -
Y, see 0s - 8E+0 JE-9 -1 - -
7 Triciur1822 D, a1l compounds except
those given for W and ¥ AE+4 1645 6E-5 26-7 - -
St. wall
(4E+4) - - - 6E-4 6E-3
W, halides, nitrates,
and metallic iridium - 2845 6E-5 26-7 - -
Y, oxides and hydroxides - 1E+5 SE-S 2€-7 - .
n Iridive-184 0, see 1%1r 8E+3 2644 165 3-8 -4 1€-3
¥, see (0lr - k2] 1€-5 5¢-8 - -
Y, see Ir - 3E+4 1€-5 4E-8 - -

421



Pt. 20, App. B 10 CFR Ch. | (1-1-11 Edition)
Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
tol. 1 Col. tol. Cl. 1 Col. 2
oral Monthly
Ingestion Inhalstion Average
Atomic Radionuclide Class Mr Water Concentratier
. ) WCi)  (uCi/ml) (WCi781)  (Ci/al)  (uCi/ml)
” Iridium-185 0, see 2o21r 5E43 10 5E-6 2-8 7E-5 76-3
¥, see Ir - 1E+4 SE-6 2t-8 - -
Y, see 1821¢ - 1644 aE-6 1E-8 - -
7 Iridium-186 D, see 1821r 243 8E+3 3E-6 €8 %S 3E-3
W, see 182, - 6€+3 3%-6 %-9 - -
Y, see 1821p - 643 2%-6 8€-9 - -
” Iridium-187 0, see 181p 2 Py 1E-5 5€-8 -4 -3
W, see Ir - e IE-5 4E-8 - -
Y, see 1825, - e *-5 43 - -
n Iridium-188 0, see 13}, 2643 5£+3 2%-6 6E-9 3%-5 -4
W, see Ir - 4E+3 1E-6 SE-9 - -
Y, see 1820 - E+3 1£-6 $E-9 - -
7 Iridiue-189 D, see 225p $E%3 5643 2%-6 7E-9 - -
LLE wall
w2 (5E+3) - - - 765 764
W, see 182" - 4E+3 k-6 SE-9 - -
Y, see Ir - 4E+3 1E-6 SE-9 - -
n Iridiue-150w2 D, see §2§‘,|r 2645 2645 8E-5 37 %-3 2%-2
W, see id - 2E+5 9E-5 3E- - -
Y, see 1821p - 2645 -5 3€-7 - -
n Iridive-190 0, see 1221r 1643 9£+2 a7 1E-9 1€-5 -4
W, see Tr - 18+3 ¢E-7 19 - -
Y. see 182y - SE+2 -7 1E-3 - -
n Irfdiuriozm D, ses }g{r %3 -3¢ ] K20 4ES “—
, see r - *. -8 3610 - -
Y, see 182, - 241 6£-9 xu - -
n Iridium-192 0, see 1821p %2 3642 *E-7 -0 165 -4
W, see 1821, - 402 2%-7 6€-10 - -
Y, see 1827 - 2642 €8 - -
n Iridium194a D, see 1525 6692 9+l A8 W 96 95
W, -see 132" - 2642 -8 2E-10 - -
Y, see 182 - 2802 -8 *E-w - -
n Iridium-194 0, see 182r %3 3643 -6 49 1£-5 -
v, see 1821, - 2643 %-7 3¢9 - -
Y, see 38 - 243 8-7 39 - -
n Iridiu-195 D, see 2o21r ') 2644 1E-5 3-8 164 #-3
W, see 1821, - 3Ee4 1E-5 48 - -
Y, see 382 - 244 %-6 3E-8 - -
” Iridiue-195 D, see 28yr 1 s s sed 2%-4 %-3
W, see v - SEe4 2E- E-8 - -
Y. see wyy - 4 2-5 6E-8 - -
78 Platinue-186 D, all cospounds 14 4 2%-5 5E-8 2%-4 2%-3
78 Platinue-188 D, all compounds .35 243 7E-7 2-9 2%-5 %4
78 Platinum-189 D, all compounds pr ) 3E+4 -5 4E-8 1E-4 1E-3
1) Platinue-191 D, all compounds 3 8643 -6 1€-8 56-5 5E-4
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Nuclear Regulatory Commission Pt. 20, App. B

Teble 1 Table 2 Table 3
Occupational Values Effluvent Releases to
Concentrations Sewers
tol. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalatfon Average
Atomic Radionuclide Class ALl Alr Water Concentration
No. (4] ei) (uCi/m1) (pCi7m1)  (pCi/ml) (pCi/ml)
78 Platinum-193a T, all compounds 33 TE+3 3T BE-9 - -
Lt walt
(3E+4) - - - 4€-5 4E-4
78 Platinue-193 D, all compounds AE+4 244 1E-5 3-8 - -
L] wall
(SE+4) - - - SE-4 $€6-3
78 Platinue-195a D, all compounds 2E+3 4E+3 2-6 6E-9 - -
LT wall
(2E+3) - - - 3}E-5 3E-4
78 Platinur-197a D, a1} compounds 264 464 26-5 6E-8 26-4 2%-3
78 Platinum-197 D, all compounds €3 14 46 1€-8 4€-5 4E-4
78 Plnlnur1992 D, al1 compounds SEe4 1£+5 $E-5 2£-7 7€-4 7€-3
78 Platinum-200 D, al) compounds 1E43 343 1E-6 5¢-9 2E-5 2%-4
e Gold-193 D, a1l compounds except
those given for W and Y 9E+3 3E+4 1E-5 AE-8 1e-4 1€-3
W, halides and nitrates - 24 9€-6 3-8 - -
Y, oxides and hydroxides - 2644 8E-6 3E-8 - -
i) Gold-194 D, see 133 3603 8E+3 3E-6 1€-8 -5 -4
W, see 193Au - 5E+3 -6 8E-9 - -
Y, see 13y - S5Ee3 %6 7E-9 - -
79 Gold-195 D, see 134y 5Ee3 1E+4 SE-6 2E-8 7E-5 -4
W, see 103y - 1£43 6E-7 26-9 - -
Y, see 1y - oEo2 2-7 66-10 - -
) Gold-198a D, see 130 1643 343 16 49 15 1€-4
W, see 1M - 1643 5E-7 2€-9 - -
Y, see Ay - 1E+3 5¢-7 26-9 - -
7 6o1¢-198 0, see 130 1643 443 2%-6 5E-9 2-5 2-4
W, see 193y - 2643 8€-7 36-9 - -
Y, see 133y - 2643 7%-7 26-9 - -
79 Gold-199 D, see 13y 3E+3 93 46 1E-8 - -
LLI wall
193 (3€+3) - - - 4E-5 a4
W, see (0% - 463 266 6E-9 - -
Y, see 1y - 4E¢3 2%-6 SE-9 - -
79 Gold-200m D, see 130y 1643 4£+3 1E-6 569 2%-5 2%-4
¥, see 1% - 3E¢3 16-6 4E-9 - -
Y, see 1Py - 24 1E-6 36-9 - -
79 Go1d-2002 0, see 133, 3E44 6ot -5 9-8 4 a3
W, see 193Au - BE+4 3E-S 1€-7 - -
Y, see Ay - Te+4 3€-5 1€-7 - -
7 Go14-2012 D, see 19y 7644 2648 9E-5 3E-7 - -
St. wall
(96+4) - - - 1€-3 1€-2
W, see 100Au - 2645 1E-4 3€-7 - -
Y. see * Py - 245 9E-5 3E-7 - -
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Jable 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
oral Monthly
Ingestion Inhalation Average
Atomfc Radionuclide Class ALl Air Water Concentration
No. (uei) (uci) (uCi/m1)  (uCi/m)  (uCi/m1)  (uCi/ml)
80 Mercury-193m Yapor - 8£+43 4E-6 1€-8 - -
Organic D 4E43 1E+4 5E-6 26-8 6E-5 6E-4
D, sulfates 3643 9E+3 4E-6 1€-8 AE-S5 AE-4
W, oxides, hydroxides,
halides, nitrates, and
sulfides - 8E+3 3E-6 1E-8 - -
80 Mercury-193 Vapor - 3644 1€-5 4E-8 - -
Organic 0 2E+4 6E+4 3E-5 9E-8 3E-4 3€-3
193
D, see -“g 264 AE+4 2€-5 6E-8 2€-4 2€-3
v, see 1938y - AE 26-5 6E-8 - -
80 Mercury-194 Yapor - 3E+41 1€-8 4E-11 - -
Organic 0 241 3E+1 1E-8 4E-11 267 26-6
19
0, see 3.Nq 8E+2 AE+1 2E-8 6€-11 1E-5 1E-4
V. see 193y - 1642 Se-8 2610 - -
80 Mercury-1958 Vapor - 4E+) 28-6 6E-9 - -
Organic 0 3E+3 6E+3 3t-6 8E-9 4E-$ 4E-4
0. see JoiHe 2643 5643 26-6 769 35 -4
W, see Mg - L13%] 26-6 SE-9 - -
80 Mercury-195 Vapor - 3EH4 1€-5 4E-8 - -
Organic 0 2644 SE+4 26-5 6E-8 26-4 28-3
193m,
D, see Hg 1E+4 4E4 1E-5 SE-8 26-4 2E-3
v, see 193y . 3E+4 1E-5 SE-8 - -
-197 v - 543 2€-6 7€-9 - -
8 Mercunclim D Py H3 46 16-8  SE-5  SEd
193 - - 4E-5 4E-4
D, see 3643 T€+3 3t-6 1£-8
¥, see 1”::'{, - SE+3 2%-6 7E-9 - -
v - 8643 -6 1E-8 - -
80 Mercun197 Oranic 0 7643 1644 6E-6 268 9E-5  9E-4
193 - - - 8E-4
0 6E+3 1E+4 SE-6 26-8 8E-5
¥ See 19 =] - 9E+3 -6 168 - -
2 - - - .
80 Merc 199 Vapor - 8E+4 3E-5 1E-7
i Or::nk 0 [132] 2645 7€-5 26-7 - -
St. wall
- O T < B &
D, see 6E+4 1E+5 6E-5 - - -
v, see 1930 - 2695 7€-5 26-7 - -
L 203 Vi - B8E+2 Lisad 1E-9 - -
g0 ereany organtc 0 see2 8E+2 ¥-7 19 76 TES
193 R . - -4
D, see 243 1E+43 5E-7 26-9 3E-5 3E
v, see ‘93'5.'3 - 1643 5-7 26-9 - -
8 Thodlfum-19462 D, al) compounds st 20 6E-5 2%-7 - -
St. wa
(7[q‘)’ - - - 1€-3 ‘1€E-2
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Iahalation Average
Atomic Radiomuc]ide Class ALl Abe Water  Concentration
No. i) (Ci) WCi/ml) (Li/m1) (pCi/al) (pCi/ml)
81 Thaliw-1342 D, a1} compounds x5 6E+5 x4 %7 - -
St. wall
(3E+5) - - - 4E-3 §E-2
81 Thalltum-1952 D, all compounds 6wt 1645 SE-S 267 9%-4 93
81 Thallium-197 D, all compounds TEAA 1E+5 SE-5 2¢-7 1E-3 1E-2
81 Thalliu—lg&z 0, all compounds 34 SE+4 2E-5 BE-8 4€-4 &-3
81 Thallium-198 D, all compounds 2644 3E+4 1E-5 S€-8 3E-4 3€-3
81 Thallium-199 D, all compounds 6E+4 8EH &E-S 1i£-7 9E-4 9E-3
81 Thallium-200 0, a1l compourds 8Ee3 1EH4 SE-6 2t-8 1E-4 -3
81 Thallium-201 D, all compounds 2E+4 2E4 9%-6 3-8 2E-4 %3
81 Thallium-202 D, all compounds &4£+3 SE+3 26-6 7€-9 SE-5 SE-4
81 Thalliue-204 D, all compounds 2643 2E43 9E-7 3E-9 28-5 2%-4
82 L!ad-l%‘z 0, all compounds St 2E+5 BE-S 37 BE-4 -3
82 Lead-198 D, all coapounds 3t 6Ee4 3€-5 9E-8 ¢*€-4 -3
82 Lué‘l”z D, all compounds 2E+4 TE+4 3E-5 -7 3E-4 3e-3
82 Lead-200 0, all compounds 3«3 BE+3 3E-6 SE-9 4E-5 4E-8
82 Lead-201 0, all compounds TE+3 2t 8E-6 3-8 1E-4 1E-3
82 Lead-202m 0, all compounds 9E+3 3t4 1E-5 4€-8 1E-4 1E-3
82 Lead-202 0, all compounds 1€+2 1308 2t-8 e 2E-6 28-S
82 Lead-203 0, all compounds SE+3 9E+3 -4£-6 1£-8 TE-S -4
82 Lead-205 0, all compounds SE+3 163 6E-7 &-9 SE-5 Se-4
82 Lead-209 0, all compounds 2t+4 e 2E-5 BE-8 3E-4 3E-3
82 Lead-210 0, all compounds $£-1 2E-1 1E-10 - - -
Bone surf Bone surf
1£+0) (4€-1) - §E-13 1t-8 €7
82 Lead-2112 D, a}l compounds 164 6E+2 3€-7 9%-10  2-4 2%-3
82 Lead-212 0, all compounds 8E+1 3£} 1£-8 SE-11 - -
Bone surf
(1E+2) - - - 26-6 2E-5
B2 Lead—luz 0, all compounds SE+3 BE+2 3e-7 1€-9 1E-4 1€-3
83 Bls-uth-zoﬂz 0, nitrates 3E+4 8t+4 4E-5 -7 4£-4 L1
W, all other compounds - 1E+5 -5 1€-7 - -
83 Bislut.h—ZDlz 0, see 2 i 1644 3E+4 1€-§ 4E-8 2t-4 26-3
W, see i - LI32) 2&-$ SE-8 - -
83 Bisauth-2022 D, see 200g¢ 1644 P 2%-5 6£-8 26-4 263
¥, see 2”5% - 8E+4 3€-5 1£-7 - -
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Table 1 Table 2 Table 3
Occupational Values Effivent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Afr Water Concentration
No. weh) W) Ci/m) (Ci/m)  (uCi/m)  (uCi/m))
8 Bismuth-203 D, see 20084 2643 7643 3€-6 9E-9 3E-5 3E-4
W, see 20%; - 6E+3 3t-6 9€-9 - -
83 Bismuth-205 0, see 200 1643 3643 1E-6 3E-9 25 26-4
W, see 20%; - 1643 567 26-9 - -
83 B3 smuth-206 0, see 20081 6E+2 1643 6E-7 2%-9 9E-6 9E-5
v, see 200g; - 9E+2 4€-7 1€-9 - -
83 Bismuth-207 0, see 2%; 1643 2643 7€-7 2-9 1€-5 1€-4
w, see 200g; - 42 1€-7 56-10 - -
83 Bisnuth-210m 0, see 29%; el 5640 2%-9 - - -
Kidneys Kidneys
200, (6E+1) (6E+0) - 9-12  8E-7 8E-6
v, see 200g; - 7E-1 3€-10  9E-13 - -
83 Bismuth-210 0, see 20%; 8E+2 2692 167 - 1€-5 1€-4
Kidneys
200, - (4€+2) - SE-10 - -
W, see Bi - 3E+1 1E-8 4E-11 - -
83 Bisauth-2122 D, see 2008 5E+3 292 16-7 -0 7E-5 7€-4
W, see 200; - 3Ee2 1E-7 -0 - -
83 Bismuth-213 D, see 20084 7643 342 -7 410 1E-4 1E-3
¥, see Bi - AE+2 1E-7 SE-10 - -
3 Bismuth-2142 D, see 200g; 264 8E+2 3€-7 1£-9 - -
St. watd
200 (2E+4) - - - 3E-4 3€-3
W, see B - 9€-2 4E-7 1€-9 - -
34 Polonhl-zmz 0, all compouncs except
those given for W 3E4 6E+4 3€-5 9E-8 3t-4 3E-3
¥, oxides, hydroxides,
and nitrates - 9E+4 4E-S 1E-7 - -
8 Polonive-20s2 D, see 20300 2604 aEea 2-5 5€-8 IE-4 3E-3
W, see Po - 7E+4 3E-5 1E-7 - -
o Polontua-207 0, see 2% 8E+3 34 -5 3%-8 -4 1€-3
W, see Po - 3E+4 1€-5 4E-8 - -
84 Potonium-210 0, see 20300 3£40 66-1 -0 9E-13  4E-8 47
v, see Po - 6E-1 3e-10 9E-13 - -
85 Astatine-2077 D, halides 6643 343 1E-6 4E-9 8E-5 8E-4
[ - 2643 9-7 3€-9 - -
85 Astatine-211 D, halides 1642 8E+1 3-8 -0 26-6 2-5
¥ - SEel 2-8 si-11 - -
86 Radon-220 With daughters
removed - 2E+4 7E-6 2t-8 - -
With daughters
present - 9E-9 3E-11 - -

2t+1
(or 12 worki Cor 1.0
Tevel months working
Tevel)
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
lnYestion Inhalation Average
Atomic Radionuclide Class AL Air Water  Concentration
No. (uct) (pCi) (uCi/m1) (pCi/mt)  (uCi/ml) (uCi/ml)
86 Radon-222 With daughters
removed - e~ 4E-6 1€-8 . -
With daughters
present - 1E+2 3E-8 1£-10 - -
(or 4 working (or 0.33
Tevel months) working
Tevel)
87 chiu-zzz’ D, all compounds 2E+3 SE+2 28-7 6E-10 3E-S 3¢-4
87 FrmchrZZJz 0, 811 compounds 6E+2 BE+2 -7 1€-9 BE-6 BE-S
88 Radium-223 ¥, all compounds SE+0 TE-1 3E-10 9£-13 - -
Bone surf
(9E+0) - - - 1€-7 1E-6
88 Radium-224 ¥, all compounds 8E+0 2640 7E-10 2E-12 - -
Bone surf
(2€+1) - - - 2t-7 2t-6
88 Radiue-225 ¥, a1 compounds 8E+0 7E-1 3E-10  9%E-13 - -
Bone surf
(2€1) - - - 2-7 2%-6
88 Radiue-226 W, all compounds 2640 6E-1 3E-10 %13 - -
Bone surf
(5€+0) - - - 6E-8 6E-7
8  Redive-227 W, a1l compounds 264 164 666 - - -
Bone surf Bone surf
(2£4) (28+4) - 3-8 3E-4 3E-3
8 Radium-228 W, @11 coepounds 2E+0 1E+0 SE-10 26-12 - -
Bone surf
(4E+0) - - - 6£-8 6€-7
89 Actinium-224 D, all compounds except
those givea for W and ¥ 2643 JE+1 1t-8 - - -
L wall Bone surf
(2€+3) (4€+1) - 5€-11 3E-$ 3E-4
¥, halides and nitrates - SEel 2E-8 7€-11 - -
Y, oxides and hydroxides - S5Ee1 2E-8 6€-11 - -
89 Actinfuw225 D, see 2 seel 361 10 - - -
(LI wal) Bone surf
224 (5E1) (5€-1) - 713 TEY 7€-6
W, see 224M - 6E-1 3E-10 9€-13 - -
Y, see AC - 6€-1 3E-10 9€-13 - -
89 Actiniur226 D, see 2 162 3640 1#9 - - -
LLI wal} Bone surf
224 (1€+2) (4E+0) - SE-12 26-6 2E-S
¥, see 22‘Ac - +0 2E-9 7€-12 - -
Y, see Ac - SE+0 2t-9 6E-12 - -
89 Actintm227 D, see 2ac 26-1 -4 %13 - - -
Bone surf Bone surf
224 (4€-1) (8€-4) - 1:E-15  5€-9 5E-8
W, see Ac - 2€-3 7€-13 - - -
Bone surf
224 - (3€-3) - 4E-15 - -
Y, see Ac - 4E-3 2E-12 6E-15 - -
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Jable 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class Air Water Concentration
No. (i) (pCi) (uCi/m1) (Ci/m1)  (uCi/ml)  (pCi/ml)
89 Actiniue-228 D, see 24ac 26+3 9E+0 4€-9 - 35 36-4
Bone surf
- (2€+1) - 2e-11 - -
W, see 24 - 4E41 2%-8 - - -
Bone surf
224 - (6E+1) - 8E-11 - -
Y, see Ac - 4E+1 26-8 6E-11 - -
90 Tnor\'wzzsz W, all compounds except
those given for Y SE+3 2E+2 6E-8 2€-10 - -
St. wall
(5€+3) - - - 7€-5 7E-4
Y, ornides and hydroxides - 1€+2 6E-8 2€-10 - -
% Thor fus-227 W, see 228 1602 3-1 1€-10  5€-13 266 2-5
Y, see Th - 3E-1 1E-10 5€-13 - -
90 Thorium-228 W, see 2261, 6£40 1€-2 €12 - - -
Bone surf  Bone surf
226 (1E+3) (2E-2) - -4 (-7 2-6
Y, see Th - 26-2 7€-12 2E-14 - -
9  Thorium-229 W, see 2261y 661 9E-4 e - - -
Bone surf Bone surf
226 (1£+0) (26-3) - 3-15 28 2-7
Y, see Th - 2E-3 1€-12 - - -
Bone surf
- (3E-3) - 4E-15 - -
%0 Thor{um-230 W, see 22%1n %0 6E-3 k12 - - -
Bone surf Bon2 surf
226 (9E+0) (2€-2) - 26-14 16-7 -6
Y, see Th - 2E-2 6E-12 - - -
Bone surf
- (2€-2) - 3E-14 - -
90 Thorfum-231 W, see 2267 4g+3 6E+3 3E-6 9€E-9 5E-5 5E-4
Y. see 226qn - 6E+3 3E-6 9E-9 - -
90 Thorium-232 W, see 2261h 761 1E-3 513 - - -
Bone surf Bone surf
226. (2e+0) (3€-3) - 4E-15 3t-8 3t-7
Y, see ““°Th - 3E-3 1€-12 - - -
Bone surf
- (4E-3) - 6E-15 - -
30 Thorfum-234 W, see 2257n 302 242 8E-8 3€-10 - -
LLI wall
276 (4E+2) - - - 56-6 SE-5
Y, see ““"Th - 2€+2 6E-8 26-10 - -
91 Pmtactiniuur2l‘72 W, 811 compounds except
those given for ¥ 4E+3 1£+2 5(-8 2€-20 SE-S 5t-4
Y, oxides and hydroxides - 1E+2 4g-8 1€-19 - -
9 Protactinium-228 W, see 2P 1643 1641 56-9 - 2-5 26-4
Bone surf
226 - (2€+1) - 3E-11 - -
Y, cee Pa - 1E+1 5¢-9 2F-11 - -
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuc) e Class AL Afr Water Concentration
No. (uei) (uCi) (pCi/m1) (pCi/m1)  (uCi/m1) (pCi/ml)
9 Protactinium 730 W, see 227pa 6E+2 SE+0 2€-9 €12 - -
Bone surf
227 (9E+2) - - - 1E-5 1E-4
Y, see Pa - AE+0 1€-9 S€-12 - -
91 Protactinium-231 W, see 227Pa 21 2%-3 6613 - - -
Bone surf Bone surf
226 (5€-1) (4€-3) - 6€-15 6E-9 6E-8
Y, see Pa - 4E-3 26-12 - - -
Bone surf
- (6€-3) - 8E-15 - -
91 Protactinium232 W, see 227 1643 2641 %-9 - %5 24
Bone surf
- (6E+1) - 8E-11 - -
v, see Zps - 6E+1 %8 - - -
Bone surf
- (7E+1) - 1E-10 - -
91 Protactinium-233 W, see 2pa 1643 7642 36-7 1E-9 - -
LLI wall
227, {2€+3) - - - 26-5 2E-4
Y, see Pa - 6E+2 2E-7 B8E-10 - -
91 Protactinium234 W, see 2270a 2643 8E+3 3€-6 16-8 3€-5 3E-4
Y, see Pa - 7E43 3E-6 9E-9 - -
92 Uranium-230 D, UFg, UOFz, UO,(NO3);  BE+O 4g-1 2€-10 - - -
Bone surf  Bone surf
(6€+0) (6E-1) - 8E-13 8E-8 8E-7
W, U03, UF,, UCT, - 4g-1 1€-10 5€-13 - -
Y, U0z, Us0s - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see 230y SE+3 8E+3 3&-6 16-8 - -
LLI wall
230 (4€+3) - - - 6E-5 6t-4
W, see 53U - 6E+3 26-6 8E-9 - -
Y, see u - 5E+3 2E-6 6E-9 -
92 Uranium-232 0, see 2% 2640 26-1 9-11 - - -
Bone surf Bone surf
230 (4€+0) (4E-1) - 6E-13 6E-8 6E-7
W, see 230U - 4E-1 2E-10 5€-13 - -
Y, see U - 8E-3 3€-12 1€-14 - -
92 Uranium-233 0, see 230y 1641 1E+0 se-10 - - -
Bone surf  Bone surf
230 (2£+1) (2€+0) - 3E-12 3E-7 3E-6
W, see zmu - 7€-1 3€-10 1£-12 - -
Y, see [} - 4E-2 26-11 SE-14 - -
92 Uranium-2343 D, see 2% 1641 1640 56-10 - - -
Bone surf  Bone surf
230 (2E+1) (2E+0) - 36-12 3€-7 3E-6
W, see 230U - 7E-1 3E-10 1€-12 - -
Y, see [ - 4E-2 2€-11 SE-14 - -
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Table 1 Table 2 Tadble 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Co). 2
Oral Monthly
lnrst\‘on Inhalation Average
Atomic Radionuclide Class AL Air Vater Concentration
No. (uCi) (uei) (uCi/m1) (uCi/ml)  (pCi/ml) (uCi/ml)
92 Uranfua-235% D, see 2% 1641 1640 6610 - - -
Bone surf  Bone surf
230 (2E+1) (2€+0) - 3E-12 3€-7 3E-6
¥, see zwu - 8E-1 3E-10 1E-12 - -
Y, see v - 4E-2 2E-11 6E-14 - -
%2 Uraniue-236 D, see 3% 1641 1640 5620 - - -
Bone surf Bone surf
230 (2€1) (2€+0) - 3E-12 3¢€-7 3E-6
¥, see zwu - 8E-1 3E-10 1E-12 - -
Y, see ] - 4E-2 2E-11 6E-14 - -
92 Uraniue-237 D, see 2% 2643 363 -6 4E-9 - -
LLI wall
230, (2€+3) - - - 3E-5 3€-4
¥, see zwu - 2€+43 7E-7 26-9 - -
Y, see ] - 2E+3 6E-7 26-9 - -
92 Uranter-238® D, see 2% 1641 1640 6E-10 - - -
Bone surf Bone surf
230 (26+1) (2€+0) - 3E-12 3e-7 3t-6
¥, see ZJDU - 8E-1 3E-10 1€-12 - -
Y, see (] - 4E-2 26-11 6E-14 - -
92 Uraniu-235? D, see 230U 764 2645 8E-5 A7 94 9E-3
¥, see 2300 - 2E+5 7€-5 26-7 - -
Y, see U - 2E+S 6E-5 28-7 - -
92 Uranius-240 D, see 230U 1643 4£+3 2-6 56-9 265 24
¥, see 23°U - 3E43 1E-6 A€-9 - -
Y, see v - 2€+3 1E-6 3€-9 - -
92 Uranim—mtur013 D, see uou 1E+1 1E+0 SE-10 - - -
Bone surf Bone surf
230 (2E+1) (2€+0) - 3E-12 3e-7 3E-6
¥, see 530U - 8E-1 3E-10 SE-13 - -
Y, see v - Se-2 2€-11 9E-14 - -
93 Neptunium-2322 W, all compounds 1645 2643 7%-7 - 26-3 2%-2
Bone surf
- (5€+2) - 6€-9 - -
93 Nepwnh-ﬂ!z ¥, all compounds 8E+5 3E+6 1€-3 AE-6 1E-2 1€-1
93 Neptunium-234 ¥, al) compounds 243 3643 1E-6 4E-9 3E-5 3t-4
93 Neptunium-235 ¥, a1} compounds 2644 8E+2 3€-7 - - -
Ll wail Bone surf
(2E+4) (1€+3) - 2€-9 3e-4 3E-3
93 Neptunium-236 W, 8} compounds 3E+0 28-2 9E-12 - - -
(1.15€+5 y) Bone surf Bone surf
(6£+0) (5€-2) - 8E-14 9E-8 9E-7
93 Neptunium-236m ¥, &1} compounds 3E+3 3641 1E-8 - - -
(22.5 h) Bone surf Bone surf
(4E+3) (7641) - 1£-10 SE-5 SE-4
93 Neptunium-237 ¥, e}l compounds 5€-1 AE-3 26-12 - - -
Bone surf Bone surf
(1€+0) (1£-2) - 1€-14 2E-8 26-7
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Table 1 Table 2 Table 3
Occupational Values Effluvent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class Al AT AT Air Water Concentration
No. (i) (uci) (oCi/m1) (uCi/m)) (uCi/ml1) (uCi/m})
93 Neptunium-238 W, 811 compounds 1E+3 $E+1 3€-8 - 2E-5 2E-4
Bone surf
- (2£+2) - 2€-10 - -
93 Neptunium-239 W, all compounds 2643 2£+3 9t-7 3€-9 - -
w1 wall
(2€+3) - - - 2t-5 2E-4
93 Neptunhrzwz W, al} compounds 2+ SE4 3¥-5 1E-7 3E-4 3%-3
94 Plutonium-234 W, al} compounds
except Puly BE+3 2E+2 9%-8 3£-10 1E-4 1E-3
Y, Pu; - 2642 BE-8 3E-10 - -
o Plutonive-23? W, see 23pu 9E+5 36 -3 4 16-2 1€-1
., see Pu - 3t 1€-3 3E-6 -
9 Plutoniu-236 ¥, see 24y 200 2%-2 €12 - - -
Bone surf Bone surf
234 (4E+0) (3€-2) - SE-14 6£-8 6E-7
Y, see Pu - 8E-2 Z-11 6£-14 - -
9% Plutonim-237 W, sea 23Pu 164 303 -6 Sy 2k-4 263
Y, see <Py - 3E43 1£-6 4E-9 - -
9% Plutonim-238 W, see 2y 9%6-1 763 €1 - - -
Bone surf Bone surf
234 2E+0) (1£-2) - 26-14 2E-8 26-7
Y, see Pu 2€-2 8t-12 2£-14 - -
9 Plutontum-239 W, see 234y 8E-1 6€-3 €12 - - -
Bone surf Bone surf
238, (1£+0) (1E-2) - 26-14 2t-8 2€-7
Y, see Pu - 2t-2 7E-12 - - -
Bone surf
- (2£-2) - 26-14 . -
9 Plutonium-260 W, see Zpy 81 -3 k12 - - -
Bone surf Bone surf
234 (1€+0) (£-2) - 2%-14 2t-8 26-7
Y, see <Py - 2€-2 TE-12 - - -
Bone surf
- (2€-2) - 2E-14 - -
M Plutoniue-241 W, see 2y 4ga1 3-1 #0 - - -
Bone surf Bone surf
238 (7e+1) (6E-1) - 8t-13 1E-6 1E-5
Y, see <Py - 8E-1 3€-10 - - -
Bone surf
- (1E+0) - 1-12 - -
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Oral Monthly
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Atomic Radionuclide Class ALl Air Water Concentration
No (uCi) (pCi) (uCi/m1)  (pCi/ml)  (pCi/m1)  (pCi/ml)
98 Plutonium242 W, see 2Py 8E-1 76-3 k12 - - -
Bone surf Bone surf
238 (1E+0) (1E-2) - 26-14 2t-8 2E-7
Y, see Py - 2t-2 7€-12 - - -
Bone surf
- (2t-2) - 26-14 - -
9 Plutonium-243 ¥, see 220pu 2644 afe 2%-5 SE-8 26-4 2%-3
Y, see Pu - AE+4 2€-5 5¢-8 - -
s Plutonium-244 ¥, see 23y 8E-1 7€-3 €12 - - -
Bone surf  Bone surf
234 (2€+0) (1€-2) - 26-14 26-8 26-7
Y, see Pu - 26-2 7€-12 - - -
Bone surf
- (2€-2) - 26-14 - -
au Plutoniu-245 W, see 234Pu 2643 5E+3 26-6 6€-9 35 3E-4
Y, see Pu - 4E+3 2E-6 6£-9 - -
sa Plutonium-246 W, see Zpy ags2 3642 1-7 €0 - -
Ll wall
234 (4E+42) - - - 6E-6 6E-5
Y, see Pu - 3€+2 1E-7 4E-10 - -
95 Aner&ciw'ZJ?z ¥, al) compounds 8E+4 3E+5 1E-4 AE-7 1€-3 1€-2
95 A-erichn-nez W, al'l compounds 4E+4 3643 1€-6 - SE-4 5€-3
Bone surf
- (6E+3) - 9E-9 - -
9% Americiue-239 ¥, all compounds 5€+3 1E+4 SE-6 2E-8 7€-5 7E-4
95 Americiunm 240 ¥, al) compounds 2643 3(+3 1€-6 4f-9 3€-5 3t-4
95 Amvericium 24) W, all} compounds 8t-1 6€-3 3E-12 - - -
Bone surf  Bone surf
(1€+0) (1E-2) - 26-14 26-8 26-7
95 Americiue242m ¥, a)} compounds 8E-1 6£-3 3e-12 - - -
Bone surf  Bone surf
(1E+0) (1L-2) - 26-14 26-8 28-7
95 Americium242 ¥, al) compounds Afe3 BE+1 4E-8 - SE-S SE-4
Bone surf
- (9E+1) - 1€-10 - -
95 Americium243 W, all compounds 8t-1 6E-3 3E-12 - - -
Bone surf  Bone surf
(1€+0) (1£-2) - 2E-14 2€-8 26-7
95 Nn:richr?“oz W, all compouncs 6E+4 AE+] 2E-6 - - -
St. wall Bone surf
(BE+4) (7€+3) - 1€-8 1E-3 1€-2
95 Americium 244 ¥, al) compounds 33 2842 8E-8 - 4€-5 AE-4
Bone surf
- (3t+2) - 4E-10 - -
95 Americium-245 W, all compounds kigY} BE+4 3€-5 1€-7 4E-4 4E-3
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Mo. (uci) () Wei/ml) (pCi/ml) (uCi/ml) (pCi/ml)
95 Americhmr2e6e’ W, all compounds St s s-s 37 - -
t. wa
(6E4) - - - o4 83
95 'berichrmz W, all compounds k3 1£+5 4E-S 1E-7 4-4 -3
9% Curium-238 W, all compounds 2644 1643 Se-7 26-9 2%-4 2%-3
9% Curfua-240 ¥, a1l compounds 6E+1 6E-1 26-10 - - -
surf Bone
(8E+1) {6E-1) - 9E-13 1E-6 1E-5
9% Curfua-241 ¥, 8}l compounds 1E43 k358 1€-8 - 2€-S 2%-4
8one surf
- (4E+1) - SE-11 - -
% Curfum-242 ¥, a1} cospounds 3€+1 3E-1 1€-10 - - -
s Bone surf
(5€+1) (3e-1) - 4£-13 787 7E-6
9% Curium-243 ¥, all compounds 140 9E-3 4€-12 - - -
Sone surf Bone surf
(2€+0) (28-2) - 26-14 36-8 3E-7
9% Curiua-244 ¥, al) cospounds 1€ 1E-2 5€-12 - - -
Bone surf Bone surf
(3€+0) (2€-2) - 3E-14 3-8 k-7
96 Curium-245 W, all compounds 7€-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1€+0) (1€-2) - 2E-14 2t-8 2%-7
9% Curium-246 ¥, all cospounds T7E-1 6£-3 3E-12 - - -
Bone surf 1
(1E+0) (1E-2) - 2E-14 2t-8 26-7
9% Curtum-287 W, all compounds 8e-1 6€-3 3€-12 - - -
Bone surf Bone surf .
(1€+0) (1£-2) - 2t-14 2&-8 28-7
9% Curium-248 W, all compounds 2E-1 2t-3 T€-13 - - -
Bone surf Bone surf
(4€-1) (3¢-3) - 4E-15 SE-9 SE-8
% Curium-2497 W, all compounds SE4 264 7E-6 - 7E-4 7€-3
Bone surf
- (3£¢4) - 4€-8 - -
96 Curium250 W, all compounds &E-2 -4 1€-13 - - -
Bone surf Bone surf
(6€-2) (S€-4) - 8E-16 9€-10 9E-9
97 Berkelium-245 W, a1l compounds %3 163 SE-7 26-9 -5 3E-4
9 Berke! ium-246 ¥, all compounds 343 343 1E-6 -9 4E-5 4E-4
97 Berkeliue-247 ¥, all compounds SE-1 -3 26-12 - - -
Bone surf Bone surf
(1E+0) (9%-3) - 16-14 2-8 %®-7
97 Berkelium-249 W, 8!l compounds 2€+2 2640 T7E-10 - - -
Bone surf Bone surf
(S€+2) (4£+0) - SE-12 6E-6 6E-5
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Co1. 1 Cot. 2 Cel, 3 Lol 1 Col, 2
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Atomic Radionuclide Clase Al Afr Water  Concentrstion
No. i) et) pti/at) (pei/m)  (pCisml)  (pCiZed)
7 flerke) {um-250 ¥, all compounds 93 3842 1E-7 - 164 1E-3
Bone surf
- {78+2) - 1E-5 - -
98 Cﬂiforﬂ!wl“z ¥, a1} compounds except
those given for ¥ 364 6E¢2 2%-7 8E-10 - -
St wall
{3k} . - - AE-4 4E-3
Y, oxides and hydraxides - 6842 2%-7 8E-10 - -
98 Californium-246 ¥, see Z“Cf AE+2 9E+0 4£-9 1E-11 SE-& 58-5
Y, see (24 - E+G AE-9 1E-11 - -
Catifornium-248 W, see 2¥ce 8640 6£-2 e - - -
Bone surf  Bone surf
244 {2E+1) -1} - 2£-13 2%-7 %-6
Y, see cr - -1 4-11 3E-13 - -
58 Catifornsue-248 W, see 2¥cr 561 -3 w12 - - -
Bone sur! Bone surf
244 {3£+6) (9E-3) - 28-14 %8 %-7
Y, see cf - 1E-2 &E-12 - - -
Bone surf
- (ie-2) - %-14 - -
9% Lalifornium250 W, see 2“61’ 240 9E~3 4-12 ~ - -
Bone surf Bone surf
284 {20403} (2E-2) - H-14 3-8 -7
Y, see ct - 3t-2 1E-11 4514 . -
38 Califernfum251 W, see Z“Cf SE-1 4E-3 2E-12 - - -
Bone surf  Bone surf
244 [§1320)] {9-3) - IE-34 K-8 287
Y, see of - 1E-2 4E-12 - - -
Bone surf
- {1£-2) - 2t-14 - -
98 Catifornium-252 W, see Z“CY 2640 2E-2 8i-12 - - -
Bone surf Bone surf
244 {3£+0) {4£-2) - SE-14 -8 -7
Y, see cr - 3%-2 1E~13 SE-14 - -
8 Californium-253 ¥, see 2¥cr 2642 2640 g0 -2z - -
Bone surf
244 {4E+2) - - - 56-6 SE-5
Y, see cf - 26+ 7-10 2t~ - -
) Californium-254 ¥, see Sect 240 2%-2 9-12  3E-14 3-8 x-?
Y, see cf - 26~2 7812 2i-14 - -
9% Einsteinium250 W, all compourds Liad] 5g+2 2t-7 - GE-4 8E-3
Bone surf
- {1E+3) - 26-9 - -
93 Einsteintum251 W, all compounds pix 9E+2 45-7 - -4 163
Bone surf
- (1£+3) %*-9 - -
99 finsteinium-253 W, all cospounds 2E+2 1E+0 BE-30 2E-12 2E-6 2t-%
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Oral Monthly
Ingestion Inbalation Average
Rtomic Radionuclide Class AL} Air Water Concentration
No. (pCi) (uei) (pCi/m1) (uCi/ml)  (uCi/m?)  (uCi/ml)
99 Einsteinium-254m W, 311 compounds 3€+2 1£+41 4E-9 1k-13 - -
LLI wall
(3€42) - - - 4E-6 4€-5
99 Einsteinium-254 W, all cempownds 8E+0 78-2 3E-11 - - -
Bone surf Bone surf
(2€+1) (1€-1) - 2%-13 287 2E-6
100 Fermium-252 W, all compounds S§+2 1E+41 5¢-9 26-11 6£-6 6E-5
100 fermium-253 W, a1 compounds 1643 1€+1 AE-9 1E-11 1E-S 1€-4
100 Fermiue-254 W, 311 compounds 3643 SE+1 4E-8 1£-10 4E-S AE-4
100 Fermium-255 M, 311 compounds SEv2 2641 9%€-9 3kE-11 7E-6 7E-5
100 Fermium-257 W, 311 compounds 2€+1 2E-1 7€-11 - - -
Bone surf Bome surf
(4E+1) (2e-1) - 3¥E-13 5L-7 SE-6
101 Mendelevium-257 W, all compounds 7643 BE+1 /E-8 - 1€-4 1€-3
Bone surf
- (SE+1) - 1E-10 - -
101 Mendelevium-258 W, all compounds 3e41 2€-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3t-1) - SE-13 6E-7 6E-6
- Any single redionuclide not listed
above with decay mode cther than
alpha emission or spontaneous fis-
sion and with radioactive half- 1
life less than 2 hours Submersion” - 2802 1e-7 1e-9 - -
- Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fis-
sion and with radioactive half-
life greater than 2 hours - 26-1 1E-10 1:-12 1E-8 1E-7
- Any single radicnuclicde not listed
above that decays ty alpha emission
or spontaneous fission, or any mix-
ture for which either the identity
or the concentration of any radio-
nuclide in the mixture is not
known - 4E-4 2€-13 1E-15 26-9 -8
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FOOTNOTES:

“‘SM\'oo“ means that values given are for submersion in a hemispherical semi-infinite cloud of airborne
saterial.

these radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent
received during operations with these radionuclides might include a significant contribution from external expo-
sure. The DAC values for all radionuclides, other than those designated Class “Submersion,” are based upon the
committed effective dose equivalent due to the fintake of the radionuclide into the body and do NOT include poten-
tially significant contributions to dose equivalent from external exposures. The licensee may Substitute 1€-7
uCi/ml for the listed DAC to account for the submersion dose prospectively, but should use individual monitoring
devices or other radiation measuring instruments that measure external exposure to desonstrate compliance with
the limits. (See § 20.1203.)

For soluble mixtures of U-238, U-234, and U-235 fn air, chemical toxicity may be the limiting factor (see

§ 20.1201(e)). If the percent by weight (enrichment) of U-235 is not greater than 5, the conceatration value for
a 40~hour workweek is 0.2 milligrams uranium per cubic meter of air average. Ffor any enrichment, the product of
the average concentration and time of exposure during a 40-hour workweek shall not exceed 8£-3 (SA) pCi-hr/ml,
where SA is the specific activity of the uranium inhaled. The specific activity for natural uranium is 6.77€-7
curies per gram U. The specific activity for other mixtures of U-238, U-235, and U-234, if not known, shall be:

w

SA = 3.6E-7 curies/gram U U-depleted
SA = (0.4 + 0.38 (enrichment) + 0.0034 (earictwent)?) E-6 , enrichment > 0.72
where enrichment is the percentage by weight of U-235, expressed as percent.

NOTE:
1. If the identity of each radionuclide in a mixture is known but the concentration of one or more of the
radionuclides in the mixture is not known, the DAC for the mixture shall be the most restrictive DAC of any
radionuclide in the mixture.

2 It the identity of each radionuclide in the mixture is not known, but it is koown that certain radionuclides
specified in this appendix are not present in the mixture, the inhalation ALI, DAC, and effluent and sewage
concentrations for the mixture are the lowest values specified in this appendix for any radionucliide that is
not known to be absent from the mixture; or

Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
ALI U A Air Water Concentration
Radionuclide (uCi) (uCi) (pCi/m1) (uCi/ml) (pCi/ml)  (uCi/ml)

If it is known that Ac-227-D and Cm-250-W are
not present - 7e-4 36-13 - - -

If, in addition, it is known that Ac-227-W,Y,

Th=229-W,Y, Th-230-W, Th-232-W,Y, Pa-231-W,Y,

Np-237-W, Pu-239-W, Pu-240-W, Pu-242-W, Am-241-W,

Aa-242m-W, Am-243-W, Ce-245-W, Cm-246-W, Ca-247-W,

Ca-248-W, Bk-247-W, Cf-249-W, and Cf-251-W

are not-present - 7€-3 3E-12 - - -
If, in addition, it {s known that Sm-146-W,

Sm-147-W, Gd-148-D,W, Gd-152-0,W, Th-228-W,Y,

Th-230-Y, Y-232-Y, U-233-Y, U-234-Y, U-235-Y,

Y, Pu-242-Y,
LY, Cm-243-W, Cm-244-W, Cf-248-W,
Cf-250-w,Y, Cf-251-Y, Cf-252-W,Y,
-W,Y are not present - 7€-2 3E-11 - - -
If, in addition, it is known that Pb-210-0,
Bi-210m-W, Po-210-D,W, Ra-223-W, Ra-225-W,
Ra-226-W, Ac-225-0,W,Y, Th-227-W,Y, U-230-D,W,v,
U-232-D,W, Pu-241-W, Cm-240-W, Ca-242-W,
Cf-248-Y, €s-254-W, Fm-257-W, and Md-258-W
are not present - 7€-1 3E-10 - -
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Table 2 Tabie 2 Table ¥
Gorupet beda) Vatues L2130 3 Selsmaes te
Concentrelions Sewars
Col, 1 Cot. 2 §1. 3 Col. 1 Cot. 2
Srat Horthly
ingestion Inhalation Average
At Afr Weter Concentration
Radionuc]ide (lt) (i) (WCi/ml) (uCi/ml) (uCiAmY)  Gulilml)

11, in addition, $t is known that §3-~32-¥,

Vi~44-Y, Fe-60-D, Sr~90~Y, Zr-93-D,

€d-113=-D, C4-112-0, In-115-0,W, La-138-D,

La=176-W, WI~178e°D,W, HP-182-D N, Bi-210m-D,

Re-224~W, Ra-228-W, Ac-226-0,W,Y, Po-230-W,¥,

W-233-D,W, U-234-0,¥, U-235-0,¥, ¥-236-0W,

U-238-D,%, Pu-24TY, Bk~249-W, (f~253-W.¥,

anct £5-253-W are not present - 7640 3*-3

1€ 74 is known that Ac-227-0W,Y, Th-229-W.¥,
© The232-W,Y, P3-231-W,Y, (m-248-W, and
Cu-250-W are not present - - - 1E-14 - -

Jt, in addition, it is known that Se-146-W,

Gd-148-0 W, Gd~152-0, Th~228-W.Y, Th-230-W,Y,

U-232+¥, U-233~Y, U-234-Y, U-235-¥, U-236-¥,

U-238-Y, U-Nat-Y, Np-236-W, Mp-237-W, Pu-236-W.Y,

Pu-236-W,Y, Pu-239-W,Y, Pu-240-W,Y, Pu-242-W.Y,

Pu-244-W.Y, Am-241-W, Aw-242u-w, An-243-W,

Ca-283-W, (a-244-W, 245-W, Cm-246-W,

Co-247-W, Bk-287-W, C1-249-W,Y, Cf-250-W,Y,

Ct-251-w,Y, C1~252-W,Y, and (1-254-W,Y

are not present - 1€-13 - -

I, in addition, it s known that Sm-147-W,

Gd-152-w, Pb-210-D, Bi-210m-W, Po-210-D W,

Re=223-W, Ra-225-W, Ra-226-W, Ac-225-D,W.Y,

Th-227-W,¥, U-230-D,W,Y, U-232-0,W, -Nat-w,

Pu-241-W, Cm-280-W, Cwr242-W, C1-248-W,Y,

Es-254-w, Fm-257-W, and Md-258-W are not

present - 1E-12 - -

1f, in 2dgition it {s known that Fe-60,

Sr-90, Cd-113w, Cd-113, In-315, 1-129,

{s-134, Sm 145, Sm-147, G¢~148, 6d-152,

#9194 {organic), Bi-210m, Ra-223, Ra-224.

Ra~225, &¢-225, Th~228, Th~230, ©U-233, U234,

U-235, U-236, U-238, -Nat, Ce-242, (f-248,

Es-254, Fm-257, and Md-258 are not present . - - - -6 1E-5

3 1t a minture of radionuclides consists of wranium and {1y daughters in ore dust (10 ym AMAD particie
distribution assumed) prior to chemica) separation of the uranium from the ore, the following values may be
used for the DAC of the mixture: 6811 pli of gross aipna activity from uranium-238, ursniue-234, thoriuw-230,
and radium-226 per mildiliter of air; 3E-11 pCi of naturs] vraniue per milliliter of air; or 45 wicrograms of
natural uranivm per cubic meter of &ir,

4 It the identity and concentration of each radiomuclide in 8 mixture are known, the Jimiting velues shouid be
derived as follows: determine, for sach radignuciide in the mixture, the ratio belween the concentration
present in the mixture and the concentration otherwise establiished in Appendix B for the specific radionuciide
when not in a mixture. The sum of such ratios for all of the radionuc)ides in the mixture may not exceed *1*
(i.e, "unity"}.

Example: If radionuclides "A," "8,“ and "C" are present in concentrations CA' CB' and Cc. and {f the
applicable DACs are NC‘, DACS. and DACC. respectively, then the concentrations shall be limited so that tha
following ‘elationship exists:

c c
W mcr'ﬁ“ © me <1
A 8 <
[66 FR 23409, May 21, 1991; 56 FR 61352, Dec. 3, 1991, as amended at 57 FR 57879, Dec. 8, 1992.
Redesignated at 58 FR 67659, Dec. 22, 1993, as amended at 71 FR 15007, Mar. 27, 2006; 72 FR 55922,
Oct. 1, 2007; 75 FR 73938, Nov. 30, 2010]

437



		Superintendent of Documents
	2014-08-12T08:15:06-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




